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^ (57) Abstract: The present invention relates to certain hydroxypyrazole derivatives of Formula (I), and phamiaceutically acceptable 
2 salts thereof, which exhibit useful pharmaceutical properties, for example as agonists for the nicotinic acid receptor. Also provided by 
w the present invention are pharmaceutical compositions containing compounds of the invention, and methods of using the compounds 
^ and compositions of the invcnHon in the prophylaxis or ircaimcnt of mctabolic-rclaicd disorders, including dyslipidcmia, athcrosclc- 
rosis. coronary heart disease, insulin resistance, type 2 diabetes, Syndrome-X and the like. In addition, the present inveniion also 
Q provides for the use of the compounds of the invention in combination with other active agents such as those belonging to the class 
^ of a-glucosida«a: inhibitors, aldose ncducta.sc inhibitors, higuanidcs, HMG-CoA reductase inhibitors, squalcnc synthesis inhibitors, 
l»^ Gbrales, LDL calabolism enhancers, angiotensin converting enzyme (ACE) inhibilore, insulin secretion enhancers and the like. 
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HYDROXYPYRAZOLES AND METHODS OF PROPHYLAXIS OR TREATMENT 
OF METABOLIC-RELATED DISORDERS THEREOF 

FIELD OF THE INVENTION 
5 The present invention relates to certain hydroxypyrazole derivatives, and 

phannaceutically acceptable salts thereof which exhl>it usefij] phannaceutical properties, for 
example as agonists for the nicotinic acid receptor. Also provided by the present invention are 
pharmaceutical compositions containing conqx>unds of the invention, and methods of using the 
compounds and compositions of the invention in the prophylaxis or treatment of metabolic- 
10 related disorders, including dyslipidemia, atherosclerosis, coronary heart disease, insulin 
resistance, type 2 diabetes, Syndrome-X and the like. In addition, the present invention also 
provides for the use of the compounds of the invention in combination with other active agents 
such as those belonging to the class of a-glucosidase inhibitors, aldose reductase inhibitors, 
biguanides, HMG-CoA reductase inhibitors, squalene synthesis inhibitors, fibrates, LDL 
15 catabolism enhancers, angiotensin converting enzyme (ACE) inhibitors, insulin secretion 
enhancers, tibiazolidinedione and the like, 

BACKGROUND OF THE INVENTION 
A. Compounds of the invention as Antillpolytic Agents 

Atherosclerosis and stroke are the numbers one and number three leading causes of 

20 death of both men and women in the United States. Type 2 diabetes is a public health problem 
that is serious, widespread and increasing. Elevated levels of low density lipoprotein (LDL) 
cholesterol or low levels of higji density lipoprotein (HDL) cholesterol are, irukpendeatly, risk 
factors for atherosclerosis and associated cardiovascular pathologies. In addition, high levels of 
plasma free fatty acids are associated with insulin resistance and type 2 diabetes. One strategy 

25 for decreasing LDL-cholesterol, increasing HDL-cholesterol, and decreasing plasma free &tty 
acids is to inhibit hpolysis in adipose tissue. This ^proach involves regulation of hormone 
sensitive lipase, which is the rate-limiting enzyme in lipolysis. Lipolytic agents increase cellular 
levels of cAMP, which leads to activation of hormone sensitive lipase within adipocytes. Agents 
that lower intracellular cAMP levels, by contrast, would be antilipolytic. 

30 It is also worth noting in passing that an increase in cellular levels of cAMP down- 

regulates the secretion of adiponectin from adipocytes [Delporte, ML et al. Biochem J (2002) 
July]. Reduced levels of plasma adiponectin have been associated with metaboHc-related 
disorders, including atherosclerosis, coronary heart disease, insulin resistance and type 2 diabetes 
[Matsuda, M et al. J Biol Chem (2002) July and reviewed therein]. 

35 Nicotinic acid (niacin, pyridine-3-carboxylic acid) is a water-soluble vitamin required by 

the human body for health, growth and reproduction; a part of the Vitamin B complex. Nicotinic 
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add is also one of the oldest used drugs for the treatment of dyslqndemia. It is a valuable dnig in 
that it fevorably affects virtually all of the lipid parameters listed above [Goodman and Gihnan's 
Pharmacological Basis of Therapeutics, editors Harmon JG and Lunbird LE^ Chapter 36, Mahley 
RW and Borsot TP (2001) pages 971-1002]. Ibe boiefits of nicotinic acid in the treatment or 
5 prevention of atherosclerotic cardiovascular disease have been documented in six major clinical 
trials [Ouyton JR (1998) Am J Cardiol 82:1817-23171. Nicotinic acid and related derivatives, 
such as, acipimox have recently been discussed [Lorenzen, A et al (2001) Molecular 
Pharmacology 59:349-357]. Structure and synfli^is of additional analogs or derivatives of 
nicotinic acid are discussed throughout the Merck Bidex, An Encyclopedia of Chemicals, Drugs, 

1 0 and Biologicals, Tenth Edition (1 983), which is incorporated herein by neference in its entirety. 

Nicotinic acid and currently existing analogs thereof inhibit the production and release of 
free fatty acids from adipose tissue, likely via an inhibition of adenylyl cyclase, a decrease in 
intracellular cAMP levels, and a concoTrritant decrease in hormone sensitive lipase activity. 
Agonists that down-regulate hormone sensitive lipase activity leading to a decrease in plasma 

15 free fatty acid levels are likely to have therapeutic value. The consequence of decreasing plasma 
free fatty acids is two-fold. First, it will ultimately lower LDL-cholesterol and raise HDL- 
cholesterol levels, independent risk factors, thareby reducing the risk of mortahty due to 
cardiovascular incidence subsequent to atheroma formation. Second, it will provide an increase 
in insulin sensitivity in individuals with insulin resistance or type 2 diabetes. Unfortunately, the 

20 use of nicotinic acid as a therapeutic is partially limited by a nurnber of associated, adverse side- 
effects. These include flushmg, free fatty acid rebound, and liver toxicity. 

The rational develc^ment of novel, nicotinic acid receptor agom'sts that have fewer side- 
effects win be valuable, but to date this has been hindered by the inability to molecularly identify 
the nicotinic acid receptor. Furthermore, other receptors of the same class may exist on the 

25 surface of adipocytes and similarly decrease hormone sensitive lipase activity through a 
reduction in die level of intracellidar cAMP but without the elicitaticn of adverse effects such as 
flushing, thereby representing promising novel therapeutic targets. Recent work suggests that 
nicotinic acid probably acts through a specific GPCR [Lorenzen A, et al. (2001) Molecular 
Pharmacology 59:349-357 and reviewed therein]. 

30 B. G Protein-Coupled Receptors 

Although a number of receptor classes exist in humans, by far the most abundant and 
therapeutically relevant is represented by the G protein-coupled receptor (GPCR) class. It is 
estimated that there are some 30,000-40,000 genes within the human genome, and of these, 
approximately 2% are estimated to code for GPCRs. Receptors, inchiding GPCRs, for which the 

35 endogenous hgand has been identified, are referred to as "known" receptors, while receptors for 
which the endogenous Ugand has not been identified are referred to as "orphan'' receptors. 



2 
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GPCRs lepresent an inq)ortant area for the development of pharmaceutica] products: 
&om approxiinately 20 of tbe 100 knomi GPCRs, approxiinately 60% of all prescription 
phannaceuticals have been developed. For exan^le, in 1999, of the top 100 brand name 
prescription dnigs, the following drugs interact witii GPCRs (the primacy diseases and/ar 
disorders treated related to the drug is indicated in parentheses): 



Prozac® (depression) 
Zoloft® (depression) 
Imitrex® (migraine) 
Risperdal® (schizophrenia) 
Gastei® (ulcers) 
Depakote® (epilepsy) 
Lupron® prostate cancer) 
BuSpai® (anxiety) 
Wellbutrin® (depression) 
Toprol-XL® (hypertension) 
Singulaii® (astfansa) 



Vasotec® Oiypertension) 
Zyprexa®(psychotic disorder) 
Zantac® (reflux) 
Serevent® (asthma) 
AtroYKil® (bronchospasm) 
Caidiira®(prostatic yportrophy) 
Zoladex® (prostate cmcct) 
Ventolin® (bronchospasm) 
Zyrtec® (rhinitis) 
Tenormin® (angina) 
Diovan® (hypertension) 



Qaritin® (allergies) 
Paxil® (depression) 
Cozaai® (l^rpertension) 
Ptopulsid® (reflux disease) 
Pqxdd® (reflux) 
Efifexor® (depression) 
ADegra® (allergies) 
Diprivan® (anesthesia) 
Hytrin® (hypertension) 
Plavix® (Ml/stroke) 
Xalatan® (glaucoma) 
Hamal® (prostatic hyperplasia) 
(Med Ad News 1999 Data). 

GPCRs share a common structural motif, having seven sequences of between 22 to 24 
hydrophobic amino acids that form seven alpha helices, each of which spans the membrane (each 
span is id^tified by number, Le., transmembrane-1 (TM-1), transmembrane-2 (TM-2), etc). 
The transmembrane helices are joined by strands of amino acids between transmembrane-2 and 
transmembrane-3, transniembrane-4 and transmembrane-5, and transmemhrane-6 and 
transmembrane-? on the exterior, or "extracellular" side, of the cell membrane (these are referred 
to as "©tb^Lcellular" regions 1, 2 ^md 3 (EC-1, EC-2 and EC-3), respectively). The 
transmembrane helices are also joined by strands of amino acids betwe^ transmembrane-1 and 
transmembrane-2, transmembrane-3 and transmenihrane-4, and transmembrane-S and 
transmembrane-6 on the interior, or "intracellular" side, of the cell membrane (these are referred 
to as "intracellular'' regions 1, 2 and 3 (IC-1, IC-2 and IC-3), respectively). The "carboxy" ("C") 
terminus of the receptor lies in the intracellular space within the cell, and the "amino" (**^P') 
terminus of the receptor lies in the extracellular space outside of the cell. 

Generally, when a hgand binds with the receptor (often referred to as "activation" of the 
receptor), thare is a change in the conformation of the receptor tiiat facilitates coupling between 

the intracellular region and an intracellular "G-protein." It has been reported that GPCRs are 

i 

'^promiscuous" with respect to G proteins, i.e,, that a GPCR can interact with more than one G 
protein. See, Kenakin, T., 43 Life Sciences 1095 (1988). Although other G proteins exist. 
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currently^ Gq, Gs, Gi, Gz and Go are G proteins fhat have been identified. ligand-activated 
GPCR coiq)ling with the Gi)rotein initiates a signaling cascade process (refisxred to as "signal 
transductioD'O- Under normal conditions, signal transduction ultimately results in cellular 
acdvatian or cellular inhibition. Ahfaough not wishing to be bound to Qieory, it is though that 
S the IC-3 loop as well as the caifooxy tenninus of Ihe receptor interact with the G protein . 

Gi-coupled GPCRs lower intracellular cAMP levels. The Melanophore technology (see 
infra) is useful for identifying Gi-coiq)led GPCRs, 

Under physiological conditions, GPCRs exist in the cell membrane in equilibrium 
between two different conformations: an '^inactive*' state and an "active" state. A receptor in an 
10 inactive state is unable to link to the intracellular signaling transduction pathway to initiatB signal 
transduction leading to a biological response. Changing the receptor conformation to the active 
state allows linkage to the transduction pathway (via the G-protein) and produces a biological 
response. 

A receptor may be stabilized in an active state by a ligand or a compound such as a drug. 
15 Recent discoveries, including but not exclusively limited to modifications to the amino acid 
sequence of the receptor, provide means other than Ugands or drugs to promote and stabihze the 
receptor in the active state conformation. These means effectively stabilize the receptor in an 
active state by simulating the effect of a ligand binding to the receptor. Stabilization by such 
ligand-independent means is termed "constitutive receptor activation." 
20 SUMMARY OF THE INVENTION 

One a^ect of the present invention encompasses novel compounds as shown in Formula 

(I): 

O 

I 

Ri 

CO 

wherein: 

25 R, is alkyl, haloalkyl, cycloallgrl, alkenyl, alkynyl, or benzyl, where the alkyl, 

haloalkyl, cycloall^l, alkenyl, alkynyl or benzyl is optionally substituted wifli one or 
more halogen, hydroxy, Ihioxy, cyano, nitro, haloalkyl, amino, aminoalkyl, 
aminodialkyl, alkyl, cycloalkyl, alkoxy, phenoxy, alkenyl, alkynyl, haloalkoxy, 
carboxyl, carboalkoxy, alkylcaiboxaimdo, arylcarboxamido, hetaroarylcarboxamido, 

30 heterocychc carboxanrido, aDcylthio, alkylsulfinyl, alkylsulfonyl, haloalkyltibio, 

haloalkylsuliBnyl, haloalkylsulfonyl, allQrltireyl oc aiylureyl groups; 
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R2 is H, aBcyl, haloaDcyl, cycloalkyi, alkenyl, alkynyU benzyl, phenyl or 
heteroaryl, where the alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, ben^l, phenyl or 
heteroaryl is optionally substituted wifh one or more halogen, hydroxy, tUoxy, cyano, 
nitro, haloalkyl, amino, aminoallQrl, aminodialkyl, alkyl, cycloalkyl, aDcoxy, phenoxy, 
S alkoiyl, aUgoi^, haloalko?^, carboxyl, caiboalkoxy, all^carboxanudo, 

aiylcarboxamido, heteroaiylcarboxainido, h^erocyclic catboxamido, alkyltiuo, 
alkylsulfinyl, all^lsulfonyl, .haloalkylfhio, haloalkylsuljGnyl, haloalkylsulfonyl, 
alkylmeyl or arylureyl groups; 

Ar is a pyridyl, pydmidinyl, pyrazinyl or pyridazinyl of the following formula: 




wherein Rio, Rn, R12, R13, Ri4 and R15 are independently H, halogen, hydroxy, 
15 thioxy, cyano, nitre, haloaJkyl, amino, aminoalkyl, aminodialkyl, alkyl, cycloalkyl, 

alkoxy, phenoxy, alkenyl, alkynyl, haloalkoxy, caiboxyl, carboalkoxy, 
alkylcaiboxanrido, aiylcarboxamido, heteroarylcarboxamido, heteropyclic caiboxamdo, 
alkylthio, alkylsuliinyl, alkylsulfonyl, haloalkyllhio, haloalkylsulfmyl, haloalkylsulfonyl, 
alkylureyl or arylureyl groups; where alkyl, cycloallQrl, alkenyl, alkynyl, is optionally 
20 substituted with one or more halogen, hydroxy, thioxy, cyano, nitro, haloall^l, amino, 
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aminoalkyl, ammodiallQrl, a]kyl, cycloaDcyl, aOcoxy) phenoxy, alkenyl, alkynyl, 
haloaDcDxy, carbaxyl, cazboalkaxy, s^lcaiboxamido, arylcarboxamido, 
heteroaiylcaiboxamido, hetBrocyclic carboxamido, aBcylthio, alkylsulfinyl, 
aUgrlsulfonyl, baloaUQi^lthio, haloalkylsulfinyl, haloalkylsulfonyl, aDcyhneyl or aiylureyl 
S groups; or one or more N-oxide 1hereof» or a pharmaceudcally acceptable salt tbereof. 

Id one embodiment, fhe compound is of Fonnula (IQ provided that when Ar is of tiie 
Formula (Ha) then Rn is not Ci-Q haloalkyl. b one ^bodiment, the compound is of Formula 
Q) provided that when Ar is of die Formula (Da) then Rio is not methyl or phenoxy, or Rio is not 
an all^l or haloalkyl substituted with aminoalkyl, aminodialkyl> alkoxy, hydroxy!, haloalkoxy, 
10 carboalkoxy, alkylthio, alkylsulfinyl, alkyisulfonyl, haloalkylthio, haloaOcylsulfinyl, 
haloalkylsulfonyl. hi one embodiment, the compound is of Formula (I) provided that when Ar is 
of the Formula (Ha) then R12 is not halogen, haloalkyl, alkyl» alkoxy, or alkyl substituted with 
alkoxy. 

In one embodiment, the compound is of Formula (£) provided that when Ar is of the 
15 Fonnula (Hb) and: 

i) Ri and R2 are CH3, then Rn is not a chlorine atom; 

ii) Ri and R2 are CH3, then Rji is not a bromine atom; 

iii) Ri and R^ are CH3, then Rn and R12 are both not chlorine atoms or both 
not bromine atoms; 

20 iv) Ri and R2 are CH3, then Rio, RnRt2, and R|4 are not all hydrogen 

atoms; and 

v) R] is CH3, and R2 is CF3, then R] 1 and R12 are both not chlorine atoms. 
In some embodiments of the invention Ar is one of the following formulae: 



N Rio . T Ri5 . R11 N Ri5 

(raa) 



25 




R12 



Rl3 






Rl5 






(He) 








Rl4 




one) 





R11 N Ri5 
(IVa) 
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Rl3 




Rl3 



Rl2- 



^ R12 



Rl5 



Rii 



N 



(Va) 



(Vb) 



Rio is a H, halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodialkyl, 
alkyl, cycloalkyl, alkoxy, alkenyl, allcynyl, haloalkoxy, carboxyl, carboalkoxy, 
alkylcarboxamido, aiylcarboxamido, heteroarylcarboxamido, heterocyclic carboxamido, 
5 alkyltiiio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloaDcylsulfinyl, haloalkylsulfonyl, 



Rjb Ri2> Ri3, Ri4 and R15 are independently a H, halogen, hydroxy, cyano, nitro, 
haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, cycloalkyl, alkoxy, phenoxy, aUcenyl, alkynyl, 
haloalkoxy, caiboxyl, carboalkoxy, allQrlcaiboxamido, arylcarboxamido, heteroarylcarboxamido, 

1 0 heterocyclic carboxamido, aDcylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloaDcylsulfinyl, 
haloalkylsulfonyl, alkylureyl or arylureyl group. 

In some embodiments of ttie invention for when Ar is of the Formula (Ila), (Qc), (Ilia), . 
(mb), (mc), (IVa), (Va) or (Vb); Rio^ Rn, R12, R13, Ri4 and R15 are independently a H, halogen, 
hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, alkoxy, haloalkoxy, 

IS carboxyl, carboalkoxy, alkylcarboxamido, alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, 
haloalkylsulfinyl, haloalkylsulfonyl, or alkylureyl group. 

In some embodiments of the invention for when Ar is of the Formula (Ila), (lie), (Dla), 
(nib), (nic), (IVa), (Va) or (Vb); Rio. Rn, R12, Rn, Rh and Ris are independently a H, halogen, 
hydroxy, cyano, nitro, haloalkyl, amino, aminoallcyl, aminodialkyl, alkyl, alkoxy, haloalkoxy, 

20 alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, haloalkylsulfonyl, or 
alkylureyl group. 

In some embodiments of the invention for when Ar is of the Formula (Ha), (He), (Dla), 
(Hlb), (mc), (IVa), (Va) or (Vb); Rjo. Ri 1, R12. R13, Ri4 and R15 are independently a H, halogen, 
hydroxy, cyano, nitro, C1-C3 haloalkyl, amino, aminoalkyl, aminodialkyl, C1-C3 alkyl. And, in 
25 some embodiments of the invention, Ar is one of the following formulae: 



alkylureyl or arylureyl group; and 




(Ha) 



ana) 



(IVa) 
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In some embodiments of the invention of Fonnula (T), Ri is alkyl, or haloalkyl, where 
the alkyl or haloalkyl is optionally substituted with one or more halogen, hydroxy, cyano, nitro, 
haloalkyl, amino, aminoalkyl, aminodialkyl, alkoxy, haloalkoxy, alkylcarboxamido, alkylthio, 
5 alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, haloalkylsulfbnyl or alkylureyl 
groups. 

In some embodiments of the invention of Fonnula (T), R2 is H, alkyl, haloalkyl, 
cycloalkyl, ben2yl, phenyl or heteroaryl, where the dlkyl, haloalkyl, cycloalkyl, benzyl, phenyl ot 
heteroaryl is optionally substituted with one or more halogen, hydroxy, cyano, nitro, haloalkyl, 
10 amino, aminoalkyl, aminodiaHqfl, alkyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, 
alkylcarboxamido, heterocyclic carboxanrido, alkylthio, alkylsulfinyl, alkylsulfonyl, 
haloall^lthio, haloalkylsulfinyl, haloalkylsulfonyl or alkylureyl groups. 

In some embodiments of the invention for when Ar is of the Formula (Ha), (Dla), 
(IVa), (Va) or (Vb); R] is H or alkyl, where the alkyl is optionally substituted with one or more 
1 5 halogen, hydroxy, cyano, nitro, amino, aminoallQfl, aminodialkyl; R2 is H, alkyl or phenyl, where 
the alkyl or phenyl is optionally substituted with one or more halogen, hydroxy, cyano, nilro, 
haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, alkoxy or haloalkoxy groups; and Rio, Rn, 
Ri3, Ri4 and Ri5 are independently a H, halogen, hydroxy, cyano, nitro, C1-C3 haloalkyl, 
amino, aminoalkyl, aminodialkyl, d-Q alkyl. 
20 In some embodiments of the invention of Formula (I), Ar is Formula (Ha); Ri, is H, 

halogen, hydroxy, C1-C3 alkyl, or amino; and Rjo, R12 and R13 are independently H, halogen, 
hydroxy, C1-C3 aDqrl, CpCa haloalkyl, or amino. 

hi some embodiments of the invention of Formula (I), Ar is Formula (llla); and Rjo^ Rn, 
R12, and Ri3 are independentiy H, halogen, hydroxy, C1-C3 alkyl, Ci-Q haloalkyl, or amino. 
25 In some embodiments of tiie invention of Fonnula (I), Ar is Formula (IVa); and R^^ Rn, 

R12, and Ri3 are independentiy H, halogen, Itydroxy, C1-C3 alkyl, C1-C3 haloalkyl, or amino. 

In some embodiments of the invention of Formula (0, Ar is Formula (Va); and Rjo^ Rn, 
R12, and Ri3 are independentiy H, halogen, hydroxy, C1-C3 allgrl, C-Q haloalkyl, or amino. 

Jn some embodiments of the invention of Formula (I), Ar is Formula (Vb); and Rjo^ Rn, 
30 R,2, and R13 are independentiy H, halogen, hydroxy, Ci-Q alkyl, C-Q haloalkyl, or amino. 

Iq some embodiments of the invention of Formula 00, Ar is the following formula: 
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Rl4 

m 

wherein: 

Rio, Rii> Ri2 and R14 are indqjendeatly a H» halogen, hydroxy, cyano, nitto, haloallsyl, 
amino, aminoalkyl, aminodiallgfl, alkyl, cycloallQrl, alkoxy, phenoxy, alfcenyl, allQaiyl, 
5 haloalkoxy, carboxyl, carboalkoxy, aDcylcarboxamido, arylcarboxamido, heteroarylcarboxamido, 
heterocyclic carboxamido, alkyllhio, alkylsidfinyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, 
haloalkylsulfonyl, alkylureyl or arylureyl group. In some embodiments, Rio, Ru, R12 and R14 are 
independently a H, halogen, hydroxy, cyano, nilro, haloalkyl, amino, aminoalkyl, aminodialkyl, 
alkyl, alkoxy, haloalkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, 

10 haloallQrlsulfonyl, or alkylureyl group. In some embodiments, Rio, Ra, R12 and R^ are 
independently a H, halogen, hydroxy, cyano, nitro, C1-C3 haloalkyl, amino, aminoalkyl, 
aminodialkyl, C1-C3 aDcyl group, hi some embodiments, R2 is H, alkyl, haloalkyl, cycloalkyl, 
benzyl, phenyl or heteroaryl, where the alkyl, haloalkyl, cycloalkyl, benzyl, phenyl or heteroaryl 
is optionally substituted with one or more halogen, hydroxy, cyano, nitro, haloalkyl, amino, 

15 aminoalkyl, aininodialkyl, alkyl, alkoxy, haloalkoxy, caiboxyl, carboalkoxy, alkylcaiboxanrido, 
heterocyclic carboxamido, alkyllhio, alkylsulfinyl, alkylsulfonyl, haloalkyllirio, haloalkylsulfinyl, 
haloalkylsulfonyl or alkylureyl groups. In some embodiments Ri is H or alkyl, where flie alkyl is 
optionally substituted with one or more halogen, hydroxy, cyano; nitro, amino, aminoalkyl, 
aminodialkyl; and Rg is H, alkyl or phenyl, where the alkyl or phenyl is optionally substituted 

20 with one or more halogen, hydroxy, cyano, nitxo, haloalkyl, amino, aminoalkyl, aminodialkyl, 
alkyl, alkoxy or haloalkoxy groups. In some embodiments Ri is alkyl optionally substituted with 
one or more halogen, hydroxy, amino, aminoalkyl, aminodialkyl. And in some embodiments R? 
is a H or alkyl, where the alkyl is optionally substituted with one or more halogen, hydrojQT, 
haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, alkoxy or haloalkoxy group. 

25 Some embodiments of the invention include compounds of the formula: (5-hydroxy-l- 

methyl-lH-pyrazoI-4-yl)-pyridin-3-yl-methanone; (5-hydroxy-l -methyl-3-methyl-lH-pyrazoM- 
yl>pyridin-3-yl-methanone; (5-hydroxy-l-methyl-3-ethyl-lH-pyrazol-4-yl)-pyridin-3-yl- 
methanone; (5-hydroxy-l -methyl-3-propyl-lH-pyrazol-4-yl)-pyridin-3-yl-methanone; (5- 
hydroxy-l-metiiyl-3-isopropyl-lH-pyrazol-4-yl)-pyridin-3-yl-methanone; (5-hydroxy-l-methyl- 

30 3-butyl-lH-pyra2ol^yl)-pyridin-3-yl-methanone; (5-hydroxy-l-methyl-3-isobutyl-lH-pyrazol- 
4-yl>.pyridin-3-yl-me1hanone; (5-hydroxy"l-methyl-3-neopentyI-lH--pyrazol-4-yl)-pyridin-3-yl- 
methanone; (5-hydroxy-l-methylO<yclopropyl-lH-pyrazol-4-yl)-pyridin-3-yl-methano^^^ (5- 
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hydroxy-l-methyl-3Kjyclopentyl-lH-pyrazol-4-yl>pyridin-^ (5-hydroxy-l - 

xziethyl-3-cyclohexyl-lH-pyrazol-4-yl)-pyridm-3-^^^ (5-hydmxy"l-methyl--3-benzyl- 
lH-pyra2ol-4-yl)-pyridm-3-yl-me1iuinone; (5-hydroxy-l-inethyl-3-phenyl-lH-ijyra^ 
pyridm-3-yl-niediaDone; (5-hydroxy4-methyl-3-(3-pyridyl)-lH-pyra2ol-4-yl)^^ 
5 xnethanone; (5-hydroxy-l-iiie1hylO-{2-pyridyl)-lH-pyrazol-4-yl)-p (5- 
hydraxy-l-ethyl-lH-pyra2ol-4-yl)-pyridu^^ (54iydroxy-l -ethyl-3-me%l-lH- 

pyi^I-4-yl)-pyridin-3-yl-methanone; (5-hydroxy-l -ethyl-3-e1iyl-lHi)yrazol4-yl>pyridm-3- 
yl-methanone; (5-hydroxy-l-ethyl-3-propyl-lH"pyrazol-4-yl)^yridin-3-^^^ (5- 
hydiDxy-1 -ethyl-3-isopropyl-lH-pyrazol-4-yl)-pyridin-3-yl-methanone (5-hydroxy-l -efliyl-3- 

1 0 bi!tyl-lH-pyra2ol-4-yl)-pyridin--3-yl-inethanone; (5-hydroxy-l-ethyl-3-isobuIyl-lH-pyrazol-4- 
yl)-pyridin-3-yl-methanone; (5-hydroxy-l-e%l-3-neopentyl-lH-pyrazol-4-yl)-pyridm-3-yl- 
methanone; (5-hydn3xy-l-ethyl-3K;yclopropyl-lH-pyrazol-4-yl)-pyridin-3-yl-meft (5- 
hydroxy-l-e1hyl-3K)yclopentyl-lH-pyrazDl-4-yl)-pyridm-3-yl-meft (5-hydroxy-l-ethyl-3- 
cyclohexyl-lH-pyi^ol-4-yl)-pyridin-3-yl-niethanone; (5-hydroxy-l -efliyl-3-beiizyl-lH^yrazol- 

15 4-yl)-pyridin-3-yl-methanone; (5-hydroxy-l-ethyl-3-phenyl-lH-pyrazol-4-yl>pyridin-3-yl- 
methanone; (5-hydroxy-l-ethyl-3-(3-pyridyl)-lH-pyrazol-4-yl)-pyridin-3-yl-methan^ (5- 
hydroxy-l-e%l-3-<2-pyridyl)-lH-p}aazoM-yl)-pyridin-3-yl-met^ (5-hydroxy-l -(2^;2- 
trifluon)ethyl)-3i>ropyl-lH-pyra2ol-4-yl>pyridin-3-yl-me1ha^^ and (54iydroxy-l-inethyl-3- 
propyl-lH-pyra2ol-4-yl)-(5-fluoro-pyridin-3-yI)-methanone. 

20 Some embodiments of the invention include conqx)unds of the fannula: (5-hydroxy-l- 

methyl-3-propyl-lH-pyrazoI-4-yl)-(pyridin-2-yl)-methanone; (5-hydroxy-l-methyl-3-propyl-lH- 
pyrazoI-4-yl)-(pyrimidin-5-yl)-methanone; (5-hydroxy-l-methyl-3-propyHH-pyrazol-4-yl)- 
(pyrazin-3-yl)-meflianone; (5-hydroxy-l-methyl-3-propyl-lH-pyra2»l-4-yl)-(pyrida2in-4-yl)- 
methanone; and (5-hydroxy-l-methyl-3-propyl-lH-pyra2ol-4-yl)-(pyrida2dn-3-yl)-methanone. 

25 In some aspects, the invention provides certain pharmaceutical compositions for 

treatment of metaboHc-related disorders comprising compounds of Formula (I). 

In further aspects, the present invention provides methods of prophylaxis or treatment of 
a metabolic disorder comprising the administrating to a patient in need of such administration a 
therapeutically or prophylactically efifective amount of a compound of the invention, or a salt 

30 thereof In some embodiments the metabolic disorder is dyslipidemia, atherosclerosis, coronary 
heart disease, msulin resistance, obesity, impaired glucose tolerance, atheromatous disease, 
hypertension, stroke. Syndrome X, heart disease and type 2 diabetes. In some embodiments the 
metabolic disorder is dysUpidemia, atherosclerosis, coronary heart disease, insulin resistance and 
type 2 diabetes. 

35 In further aspects, the present invention provides for the use of a compound of the 

invention for the production of a medicament for use in prophylaxis or treatment of a metabolic 
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some cjiibodiTnents the metaibolic disorder is dysHpidemia,* atherosclerosis^ coronflry 
heart disease, iDSulin resistance, obesity, impaired ghicose tolerance, afiieromatous disease, 
hypertension, stroke. Syndrome X, heart disease and type 2 diabetes. In some embodiments flie 
metabolic disorder is dtysKpidemia, atherosclerosis, coronary heart disease, insulin resistance and 
S type 2 diabetes. 

In further aspects, the present invention provides a method of prophylaxis or treatment of 
a metabolic disorder conpising the administration to a patient in need of such treatment a 
tiberapeutically effective amount of a conqsound according to claim 1 in combination with one or 
more agent selected from the group consisting a-glucosidase inbl>itor, aldose reductase inhibitor, 

10 biguanide, HMG-CoA reductase inhibitor, squalene synthesis inhibitor, fibrate, LDL catabolism 
enhancer, angiotensin converting enzyme inhibitor, insulin secretion enhancer and 
thiazolidinedione. In some embodiments the agent is a a-glucosidase inhibitor, hi some 
embodiments the a-glucosidase inhibitor is acarbose, voghbose or miglitol. In some 
embodiments the a-glucosidase inhibitor is voghbose. In some embodiments the agent is an 

15 aldose reductase inhibitor. In some embodiments the aldose reductase inhibitor is tolurestat; 
epahestat; imirestat; zenarestat; zopolrestat; or sorbinil. In some embodiments the agent is a 
biguanide. In some embodiments the biguanide is phenformin, metformin, or buformin. In some 
embodiments the biguanide is preferably is metformin. In some embodiments the agent is a 
HMG-CoA reductase inhibitor. In some embodiments the HMG-CoA reductase inhibitor is 

20 rosuvastatin, pravastatin, simvastatin, lovastatin, atorvastatin, fluvastatin or cerivastatin. In some 
embodiments the ag«it is a fibrate. In some embodiments the fibrate is bezafibrate, beclobrate, 
biniiSbrate, ciplofibrate, clinofibrate, clofibrate, clofibric acid, etofibrate, fenofibrate, gemfibrozil, 
nicofihrate, pirifibrate, ronifibrate, simfibrate, or theofibrate. In some embodiments the 
angiotensin converting ^izyme inhibitor is captopril, enalapril, alaceixril, delapril; ramdpril, 

25 lisinopril, imidapril, benazepril, ceronapril, dlazapril, enalaprilat, fosinopril, moveltoprfl, 
perindopril, quinapril, spiraprfl, temocapril or trandol^pril. In some embodiments tiie agent is an 
insulin secretion enhance. In some embodiments the insulin secretion enhancer is tolbutamide; 
chlorpropamide; tolazamide; acetohexamide; glycopyramide; glibenclamide; gliclazide; 1 -butyl- 
3-metanilylurea; caibutamide; gUbonuride; glipizide; gliquidone; glisoxq>id; glybuthiazole; 

30 glibuzole; glyhexanrid^ glymidine; glypinamide; phenbutamide; tolcyclamide, ghmepiride, 
nateglinide, or mitiglinide. In some embodiments the agent is a tiuazolidinedione. In some 
embodiments the thiazolidinedione is rosiglitazone or pioglitazone. hi some embodiments the 
thiazohdinedione is rosiglitazone. 

These and other aspects of the invention disclosed herein will be set forth in greater 

3 5 detail as the patent disclosure proceeds. 
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Applicant reserves the right to exclude any one or more of the con5>ounds from any 
of the embodiments of flie invention, y^licant additionally reserves flie right to occlude any 
metabolicnrelated disorder or any disorder of lipid metabolism from any of the embodiments 
of the invention. 

BRIEF DESCRIPnON OF TEDE DRAWINGS 
Figure 1. Figure 1 depicts a histogram representing relative expression levels of 
hRUP25 detected in different human tissues via DNA microarray. The horizonlal axis displays 
die different tissues, identified in vertical text above fte bar. The vertical axis indicates level of 
expression of hRUP25. fa Figure 1, note the higji level of expression in primary adipocytes of 
1IRUP25. 

Figure 2. Figure 2 depicts melanophores transfected vvith DNA plasnrids expressing 
hRUP25 without treatment These cells are pigment-aggregated because hRUP25 are Gi- 
coupled receptors having a high basal level of activity, and therefore driving the aggregation to a 
measurable level in the absence of a ligand. 

Figures 3A-B- Figures 3A and 3B illustrate the dose-dependant, nicotinic acid induced ' 
aggregation response of melanophores transfected witii increasing amounts of plasmid DNA 
encoding hRlIP25 (Figure 3A). Cells transfected with lO^ig of plasmid DNA encoding 
liRDP25, respond to nicotinic acid with an EC50 of about 54nM. 

As negative controls. Figure 3B depicts melanophores transfected with either salmon 
sperm DNA (Mock) or plasmid DNA encoding the azAAR. As is evident there is no aggregation 
response in these cells upon nicotinic acid treatment at doses up to lO^M. 

Figure 4. Figure 4 illustrates the nicotinic acid induced-inositol phosphates (IPs) 
accumulation in HEK293 cells co-expressing ]iRlJF25 and the chimeric Goq-subunit in which 
the last five ammo acids have been replaced with the corresponding amino adds of Gai 
(GqAGi). Ibis construct has been shown to convert the signaling of a Gi-coupled receptor to the 
Gq pathway (i.e. accumulation of mositol phosphates) in response to receptor activation. Cells 
transfected with GqAGi plus either empty plasmid or the constitutivcly activated OjaAR (a2AK) 
served as controls for the IP assay which are non-rcq)onsive to nicotinic acid. 

Figures 5A-B. Figure 5A is a set of immunofluorescent photomicrographs illustrating 
the expression of hemaglutinin (HA)-tagged hRI]P25 in a stably transfected line of CHO cells 
(top; clone #46). No significant labeling is detected in mock slably-transfected CHO ceUs 
(Mock). The lower panels identify the nuclear (DAPI) staining of cells in the same field. 
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Figure 5B illustcates nicotinic acid and nicotine induced-inhibition of forskolin 
stimulated cAMP accumulation in hRl}P25-CHO cell stable line #46(described in preceding 
paragraph). The EC50 for nicotinic acid is 23.6nM and iSbst for nicotine is 9.8^M. 

Figure 6. Figure 6 indicates Hhat, in response to nicotinic add, both hRUPlS and the 
S mouse ortholog mRUP25 can inhibit TSHR stimulated cAMP production (in the presence 
and absence of TSH). 

Figure 7. Figure 7 shows the saturation binding curves of [^H]nicotinic acid 
([^H]NA) to membranes prepared j&om HEK293 cells transiently expressing either WtlJP29^' • 
or mRUP25. Note the significant bindmg of [^HTINA relative to either that found in 
10 membranes derived from mock transfected cells or in the presence of an excess of non-labeled 
nicotinic acid (200pM). 

Figure 8. Figure 8 is a table conqjaring the rank order of potency of various 
con^unds on hRUP25 and the pharmacologically defined nicotinic acid receptori The 
potencies at hRlJP25 derived both by a fiinctional analysis measuring the inhibition of 
15 forskolin induced cAMP production and competitive radioligand binding assays, closely 
match the order of potencies of the pharmacologically defined nicotinic acid receptor. 

Figures 9A-B. Figure 9A depicts nicotinic acid and related compounds inhibiting 
isoproterenol induced lipolysis in rat epidimal fat derived adipocytes at a concentration of lOinM. 
P-3-T represents 3-tetrazole-5-pyridine. 
20 Figure 9B illustrates a nicotinic acid dose-dependent inhibition of isoproterenol induced- 

Upolysis in rat epidimal fet derived adipocytes. Note the rightward shift in the dose-response 
curves with increasing concentrations of nicotinic acid 

Figure 10. Figure 10 illustrates the abihty of both nicotinic acid and the related 
conq)ound P-3-T (3-tetrazole-5-pyridine) to inhibit isoproterenol induced lipolysis in adq)ocyte 
25 pnmary cultures derived from human subcutaneous &t in a dose-dependant manner. TTie EC5D 
value for nicotinic acid and P-3-T were 716nM and 218nM respectively. 

DETAILED DESOOFnON 
One aspect of the present inv^ition encompasses novel confounds as shown in Formula 

30 0): 
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wherein: 

Ri is alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, or benzyl, where tite alkyl, 
haloaOcyl, cycloaO^l, alkenyl, alkynyl or benzyl is optionally substituted with one or 
more balo^n, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, anoinodiallQrl, alkyl, 
cycloalkyl, aOcoxy, pheno?^, alkenyl, alkynyl, haloalkoxy, carboxyl, caiboalkoxy, 
alkylcarboxanudo, arylcaiboxamido, heteroaiylcaiboxamido, heterocyclic caifooxanudo, 
alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloallQrlsulfinyl, haloalkylsulfonyl, 
alkylureyl or arylureyl groups; 

R2 is H, alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, bOTzyl, phenyl or 
heteroaiyl, where the alkyl, haloallgrl, cycloalkyl, allaenyl, alkynyl, benzyl, phenyl or 
heteroaryl is optionally substituted with one or more halogen, hydroxy, cyano, nitro, 
haloalkyl, amino, aminoalkyl, aminodiallcyl, alkyl, cycloalkyl, alkoxy, phenoxy, alkenyl, 
alkynyl, haloalkoxy, carboxyl, carboalkoxy, allsylcarboxamido, arylcaiboxamido, 
heteroaiylcarboxamido, heterocyclic carboxamido, alkylthio, alkylsuUSnyl, 
alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, haloalkylsulfonyl, alkylureyl or arylureyl 
groups; 

Ar is a pyridyl, pyrimidinyl, pyrazinyl or pyridazinyl of the following formula: 



Pyridyi Ar groups: 




^14 R^4 

(ma) (inb) (mc) 
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Pyrazbi34 Ar group: 



Rl1 N^Rls , 



(IVa) 



Pyridaziiiyl Ar groups: 





wherein Rio, Rn, R12, R13, R14 and R15 are independently H, halogen, hydroxy, cyano, 
nitro, haloalkyi, amino, aminoalkyl, aminodialkyl, aD^rl, cycloalkyl, alkoxy, phenoxy, alkenyl, 
alkynyl, haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamido, aiylcarboxanrido, 
heteroaiylcarboxamido, heterocydic carboxamido, alkylthio, alkylsulfinyl, alkylsulfonyl, 
haloalkylthio, haloalkylsulfinyl, haloallcylsijlfonyl, alkyhireyl or aiylureyl groups; where alkyl, 
cycloalkyl, alfcenyl, alkynyl, is optionally substituted with one or more halogen, hydroxy, cyano, 
nitro, haloallQrl, amino, aminoalkyl, aminodialkyl, alkyl, cycloalkyl, alkoxy, phenoxy, alk^yl, 
alkynyl, haloalkoxy, carbojQ^l, caiboaltoxy, alkylcarboxamido, aiylcaiboxamido, 
heteroarylcarboxamido, heterocyclic caxboxamido, alkylthio, alkylsulfinyl, alkylsulfonyl, 
haloalkylthio, haloalkylsulfinyl, haloalkylsulfonyl, allQrlureyl or aiylureyl groups; or one or more 
N-oxide thereof or a pharmaceutically acceptable salt thereof. 

Some embodiments of Formula Q) include the oxidation of one or if applicable, both 
nitrogens prepared by using methods known in the art such as hydrogen peroxide, peiadds (i.e., 
mCPBA) and the like. Accordingly, when Ar is a pyridyl group flie aromatic ring nitrogen may 
be oxidized to give the representative groiq)s as shown below in Formula (Hd), (He) and (JH): 

Ri2\^x!w-^ Ri2^^N^>.^% Ru^^A^J^ 




R10 





Rl5 



^14 Ri4 

(Hd) (He) (IM) 

When Ar is a pyrimidinyl group then one or both of the aromatic ring nitrogens may be oxidized 
to give the representative groups shown below in Formula (Old), (me), (UJf), (Dig), (JUh) and 
(Ph) (depicted below are rqpresentative examples of mono-N-oxides): 
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10 



15 



o 

(Did) 



Rii-^N^Ris 



(me) 

Rl3 



Rl4 

(HI!) 



Rii T o 



Rl4 

(nig) 



Rl2 




Rl3 



Rl2 



II 

o T 

Rl4 

(mh) 




II 

T f 

Rl4 

(TOi) 



When At is a pyrazinyl group then one or both of the aromatic ring nitf ogens may be oxidized to 
give flic representative groups shown below in Fonnula (TVb) and (IVc); (depicted below are 
represQQtative examples of mono-N-oxides): 



Rl2 



O 



Ri 



M5 




(TVb) (IVc) 
When At is a pyridazmyl group then one or both of tihe aromatic ring nitrogens may be oxidized 
to give the representative groups shown below in Formula ODffc), (Hid), (Qle) and (Oil) 
(depicted below are representative exanq)les of mono-N-oxides): 



Rl5 



In one embodiment, the compound is of Fonnula (I) provided that when Ar is of the 
Formula (Oa) then R,i is not a CpCa haloallcyl, such as, CF3, CF2CF3, CF2CI, CF2H and CCh. 

In one embodhnent, the compound is of Formula (I) provided that when Ar is of flie 
Formula (Ua) flien R,o is not methyl, phcnoxy, or alkyl substituted with aminoalkyl, 
aminodialkyl, alkoxy, haloalkoxy, carboalkoxy, alkylflrio, alkylsulfinyl, alkylsulfonyl, 
haloalkyltiuo, haloalkylsulfinyl, haloalkylsulfonyl. 



Rl3 




Rl3 


0 










(Vc) 




(Vd) 
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In one embodiment, fee compound is of Fonnula 00 provided fliat when Ar is of the 
Formula (Da) ftai R12 is not halogen, haloalkyl, dUkyl, alkoxy, or alkyl substituted with alkoxy. 
In one embodiment, the compound is of Formula (Q provided 4at when Ar is of flie Formula 
(nb)and: 

0 Ri and R2 are CE^,- then Rn is not a chlorine atom; 
ii) R] and R2 are CH3, then Rj i is not a bromine atoio^ 
in} Rj and R2 are CH3, then Rn and R12 are both not chlorine atoms or both 
not bromine atoms; 

v) Rj and Rj are CHs, then Rjo, Rn R12, and Ru are not all hydrogen 
atoms; and 

v) Rj is CH3, and R2 is CF3, then Rn and R12 are both not chlorine atoms. 
In one embodiment, the compound is of Fonnula (T) provided that the compound is not 
[2-^thoxymethyl-6-(trifluoromethyl>3-pyridinyl](5-hydroxy-l,3K^^ 

methanone; 3,5-dicMcro-2-pyridinyl)5-hydroxy-l,3^iimethyl4H-pyrazole^-yl)-meA^ (5- 
bromo-2-pyridinyl)(5-hydroxy-l,3-dime%l-lH-pyrazol^yl)-methanone; (5-hydroxy-l-methyl- 
3-propyMH-pyrazol-4-yl)(2-phenoxy-3-pyridinyl)-methanone; (5-chloro-2-pyridinyl)(5- 
hydroxy-1 ,3-<hmethyl-lH-pyrazol-4-yl>metehanone; (5-hydroxy-l ,3-dimethyMH-pyrazol-4- 
yl)[2-[(2-methoxyethoxy)methyl]-6-(tri£luoromethyl)-3-pyridinyl]-methanone; (6-chloro-2- 
methyl-3i)yridinyl)(5-hydroxy4,3-<iiemthyl-lH-pyra2ol-4-yl>met^^ (6-ch]oro-2-methyl- 
3-pyridinyl)(5-hydroxy-l,3-dimethyI4H-pyrazol-4-yI>methanone; (3,5-dibromo-2-pyridinyl)(5- 
hydroxy-13-<liinethyl-lH-pyra2ol-4-yl)-methanone; (3,5^chlQro-2-pyridinyl)[5-hydroxy-l- 
me%l-3-(trifluoromefhyl)-lH-pyrazoM«yl]-methanone; and (5-hydroxy-l,3,-dimethyl-lH- 
pyra2ol-4-yl)-2-pyridinyl-methanone. 

Iti some embodiments of the invention Ar is one of the following fOTmulae: 




Rl4 



(Ha) (He) (ma) 
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(Va) 



(Vb) 



Rio is a H, halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoall^l, aminodialkyl, 
alkyl, cycloaliyl, alkoxy, alkeayl. alkynyl. haloalkoxy, carixncyl, carboaDcoxy, 
aUq^lcarboxamido, aiylcarboxamido, hetEroaiylcarboxamido, heterocyclic caiboxamido, 
alkylthio, alkylsulfinyl, aDgrlsulfonyl, haloallg^lthio, haloallgdsulfinyl, haloallgrlsulfonyl, 
allgrlureyl or arylureyl group; and 

Rn, Ri2, Ri3, Ri4 and Rjs are independently a H, halogen, hydroxy, cyano, mtro, 
haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, cycloalkyl. alkoxy, phenoxy, aDcenyl, alkynyl, 
haloalfcrogr, caiboxyl, caiboalkoxy, alkylcarboxamido, arylcarboxamido, heteroaiylcaitoxamido, 
heterocydic carboxamido, alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkyllhio, haloalkylsulfinyl, 
haloallcylsulfonyl, alkylureyl or axyhireyl gtoi^. > 

In some embodiments of the invention for v/bea Ar is of the Formula (Ha), (lie), (ma), 
(mb), (mc). (IVa), (Va) or (Vb); R,o. R„, R,i, R,3, R,4 and R,, are independently a H, halogen, 
hydrrocy, cyano, nitro, haloalkyl, amino, aminoallgrl, aminodialkji, alkyl, aDcaxy, haloalkoxy, 
carboxyl, caiboalkoxy, alkylcarboxamido, aDsyMhio, alkylsulfinyl, allgrlsulfonyl, haloalkylthio, 
haloallq^lsulfmyl, haloalkylsulfoiQrl, or alkylurejd groiq). 

hi some enibodiments of tiie invention for v/bea Ar is of the Formula (Ha), (He), (Ilia), 
m>). (nic), (IVa), (Va) or (Vb); R,o. Rj,, R,j, R^, R^ and R,, are independently a H, halogen, 
hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodialkyl, aDcyl, alkoxy, haloalkojQ', 
alkylthio, alkylsulfinyl, alkylsulfimyl, haloalkylthio, haloalkylsulfinyl, haloalkylsulfrayl, or 
all^lureyl group. 

In some embodiments of the invention for when Ar is of the Formula (Ha), (Re), (EDta), 
(mb). (mc), (IVa), (Va) or (Vb); R,o, R„, R,2. R,3, R,4 and R.s are independently a H, halogen, 
hydroxy, cyano, nitro, C,-Q haloalkyl, amino, aminoalkyl, aminodialkyl, Q-Q aDcyl. And, in 
some embodiments of the invention, Ar is one of the following formulae: 




(Da) 



(ina) 



(IV) 
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Rl3 




^13 



^ Rl2 



N 



Rl5 



(Va) 



(Vb) 



In some embodiments of ftie invention of Fonuula (I), Rj is allQrl, or haloalkyl, where 
the alkyl or haloal]<yl is optionally substituted with one or more halogen, hydroxy, cyano, nitro, 
haloall^l, amino, aminoalkyl, aminodialkyl, alkoxy, haloalkoxy, alkylcarboxamido, allQ^ltfaio, 
5 alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, haloalkylsulfonyl or alkylureyl 
groups. 

In some embodiments of the invention of Formula (T), R2 is H, alkyl, haloalkyl, 
cycloalkyl, benzyl, phenyl or heteroaryl, where the alkyl, haloalkyl, cycloalkyl, benzyl, phenyl or 
heteroaiyl is optionally substituted with one or more halogen, hydroxy, cyano, nitro, haloalkyl, 

10 amino, aminoallqfl, aminodialkyl, alkyl, alkoxy, haloaDcoxy, carboxyl, caiboalkoxy, 
alkylcarboxamido, heterocyclic caiboxamido, alkylthio, alkylsulfinyl, alkylsulfonyl, 
haloalkylthio, haloalkylsulfinyl, haloallqrlsulfanyl or aDQrlureyl groups. 

M some embodim^ts of the invention for when Ar is of the Formula (Ha), (ma), 
(IVa), (Va) or (Vb); Rj is H or alkyl, where the alkyl is optionally substituted with one or more 

1 5 halogen, hydroxy, cyano, nitro, amino, aminoalkyl, aminodialkyl; R2 is H, alkyl or phenyl, where 
the alkyl or phenyl is optionally substituted with one or more halogen, hydroxy, cyano, nitro, 
haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, alkoxy or haloalkoxy groups; and Rio, Rn, 
R12, Ri3, Ri4 and R15 are independently a H, halogen, hydroxy, cyano, nitro, Ci-Cs haloalkyl, 
amino, aminoalkyl, aminodialkyl, CrCa alkyl. 

20 In some embodiments of the invention of Formula (I), Ar is Formula (Ha); 



wherein Rn is H, halogen, hydroxy, CrCs alkyl, or amino; and R,o, Rj2 and R13 are 
independently H, halogen, hydroxy, C1-C3 alkyl, d-Ca haloalkyl, or amino. 
In some embodiments of the invaition Ar is Formula (DIa): 




(Ha) 
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(ma) 

wherein: Rio. Rn, R12, and Rn are indcpendenfly H, halogen, hydroxy, Ci-C3 alkyl, d- 
Q haloalkyl, or anuno. 

hi some embodiments of the invention Ar is Formula (IVa): 

R11 N^Rls, 

ava) 

wherein R,o^ Rn, R,2, and R13 are independently H, halogen, hydroxy, d-Cs aDQrl, Ci-Cj. 
haloalkyl, or amino. 

In some embodimaits of the invention Ar is iFormula (Va): 

(Va) 

wherein Rjo, Rn, R12, and R13 are independently H, halogen, hydroxy, CpCs alkyl, Cj-Q 
haloalkyl, or amino. 

In some embodiments of the invention Ar is Formula (Vb): 




(Vb) ; 

wherein Rio. Rn, Ri2, and R13 are independently H, halogen, hydroxy, C1-C3 aDo^l, C1-C3 
haloallQrl, or amino. 

hi some embodimaats of the invention of Formula (I), Ar is the following formula: 
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(lib) 

wherein: 

RiQ, Rii, Ri2 and Rm are independently a H, halogen, hydroxy, cyano, nitro, haloalkyl, 
amino, aminoalkyl, aminodialkyl, alkyl, cycloalkyl, aflcoxy, phenoxy, alkenyl, alkynyl, 
5 haloalkoxy, carboxyl, caiboalkoxy, alkylcarboxanudo, arylcarboxamido, hetaoaiylcaAoxamido, 
heterocycUc carboxaniido, alkyllhio, alkylsulfmyl, alkykulfoiiyl, haloalkylflrio, haloalkylsulfinyl, 
haloalkylsulfonyl, allcylurcyl or arylureyl groiq). la some embodiments, R,o, R,i, Rj2 and R,4 are 
independently a H, halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, anrinodialkyl, 
allQrl, alkoxy, haloalkoxy, alkylfhio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, 

10 haloalkylsulfonyl, or alkylureyl group. In some embodiments, Rjo, Rn, R|2 and R^ are 
independently a H, halogen, hydroxy, cyano, nitro, CpCa haloalkyl, amino, aminoalkyl, 
aminodialkyl, d-Cs alkyl group, hi some embodiments, R2 is H, alkyl, haloalkyl, cycloalkyl, 
benzyl, phenyl or heteroaryl, where the alkyl, haloalkyl, cycloalkyl, benzyl, phenyl or heteroaryl 
is optionally substituted with one or more halogen, hydroxy, cyano, nitro, haloalkyl, amino, 

15 aminoalkyl, aminodialkyl, alkyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamido, 
heterocyclic carboxamido, alkylthio, alkylsuliSnyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, 
haloalkylsulfonyl or alkylureyl groups. In some embodiments R, is H or alkyl, where flie alkyl is 
optionally substituted with one or more halogen, hydroxy, cyano, nitro, amino, aminoalkyl, 
aminodialkyl; and R2 is H, alkyl or phaiyl, where flie alkyl or phenyl is optionally substituted 

20 with one or more halogen, hydroxy, cyano, nitro, haloall^l, amino, aminoalkyl, aminodialkyl, 
alkyl, alkoxy or haloalkoxy groups. In some embodiments R, is alkyl optionally substituted with 
one or more halogen, hydroxy, amino, aminoalkyl, aminodialkyl. And in some embodiments R2 
is a H or alkyl, where the aliyl is optionally substituted with one or more halogen, hydroxy, 
haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, alkoxy or haloalkoxy group. 

25 In some embodiments of the invention R, is CH3, CH2CH3, CHzCHaCHa, CH(CH3)2, 

CH2CH2CH2CH3, C(CH3)3, CH2CH(CH3)2, CH(CH3)CH2CH3 CH2CH2CH2CH2CH3, 
CH2CH2CH(CH3)2, CH2C(CH3)3, C(CH3)2CH2CH3, CH(CaH3)CH2CH2CH3, CH(CH3)CH(CH3)2 
. or CH2CH2CH2CH2CH2CH3. 

In some embodiments of the invention Rj is CH3, CH2CH3, CH2CH2CH3, CEiCR^h, 

30 CH2CH2CH2CH3, C(CH3)3, CH2CH(CH3)2, CH(CH3)CH2CH3 CH2CH2CH2CH2CH3, 
CH2CH2CH(CH3)2, CH2C(CH3)3, C(CH3)2CH2CH3, CH(CH3)CH2CH2CH3, CH(CH3)CH(CH3)2 
or CH2CH2CH2CH2CH2CH3. 
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SovDt embodiments of flie invrnticn include conqwunds of the formula: (5-hydroxy-l- 
me%l.lHi)yra2ol-4-yl)-pyridin-3-yI-me11ianon^ (5-hydrDxy-l-methyl-3.meayMH.pyra2ol-4- 
yl>l>yridiii"3-yl-methan<me; (5-hydroxy4-ineftyl-3-eftyl-lH-pyrazol-4-yl>pyridin-3-y^ 
methanone; (5-liydroxy-l-me%I-3i)n)pyl-lH-pyrazol-4-yl)-pyrito^ (5- 
5 hydraxy-l-methyl-3-isopropyl4H-pyra2ol-4-yl>pyridin-3-yl-^ (5-hydroxy-l-mefliyl- 

3- butyl4Hijyrazol-4-yO-pyridin-3-yl-meflianone; (5-lQrdro»y-l-mefliyl-3-isobutyHH-pyra2ol- 

4- yl>pyridin-3-yl-methanQne; (5-hydroxy-l-me%W-neopen1yl-lHi3yrazol-4-yI)-pyrid^ 
methanone; (5-ltydroxy-l-mcthyl-3K:ycIopropyl4H-pyra2»l-4-yl>pyri (5- 
hydroxy4-methyW-cyclopentyl4H-pyra2ol-4-yI)i)yridm^^ (S-hydroxy-l- 

10 methyl-3Kjyclohexyl-lH-pyrazol4-yl>pyridin-3-yl-methanan^^ (5-hydrDxy-l-methyl-3-benzyl- 
lH-pyrazol-4-yl>.pyridin-3-yl-methanone; (5-hydroxy-l-methyl-3-phenyl-lH-pyra23ol-4-yl)- 
pyridin~3-yl-methanone; (5%droxy4-me%I-3-(3-pyridyl>lH-pyra2»l^yl)-pyridin-3-yl- 
methanone; (5-hydioxy4-me%l-3<2-pyridyl)-lH-pyrazol^yl)-pyridin-3-yl-me&^ (5- 
hydroxy-l-e%l-lH-pyra2ol-4-yl)-pyridin-3-yl-methanone; (5-hydn>xy-l-ethyl-3 -methyl- IH- 

15 pyra2»l-4-yl>pyridin-3-yl-methanone; (5"hydroxy-l-ethyl-3-ethyI-IH^pyrazol-4-yl>pyridin-3- . 
yl-methanone; (5-hydroxy-l-e%I-3-propyl-lH-pyra2oI4-yl)-pyridm-3-yl-methanone; (5- 
hydroxy-l-ethyl-3-isopropyl-lH-pyrazol-4-yl>pyridin-3-yl-methanone; (5-hydroxy-l-ethyl-3- 
butyl-lHi)yiazol-4-yl)-pyridin-3-yl-methanone; (5-hydroxy-l-ethyl-3-isobu1yI-lH-pyrazoM- 
yl>pyridin-3-yl-methanone; (5-hydroxy-l-ethyl-3-neopentyl-lH-pyrazol-4-yl)-pyridin-3-yl- 

20 methanone; (5-hydroxy-l-ethyIO-cyclopropyl-lH-pyrazoM-yl)-pyridin-3-yl-^^ (5- 
hydroxy-l-ethyl-3-(^Glopentyl4H^yrazoM-yl)-pyridin-3-yl-n^ (5-hydroxy-l-ethyl-3- 
cyclohexyl-lH-pyrazol-4-yl>pyridin-3-yl-meflianone; (5-hydro3Qr-l-ethyl-3-ben2yl-lH-pyrazol- 
4-yl)-pyridin-3-yl-methanone; (54iydroxy-l-cthyl-3-pheityl-lH-pyrazol-4-yl>pyridin-3-y^ 
methanone; (5-hydroxy-l-ethyl-3-(3i>yridyl)-IH-pyra2©l-4-yl)-pyri (5- 

25 hydroxy-l-ethyl-3-(2-pyridyI>lH-pyra2ol-4-yl>pyridin-3-yl-metha^ (5.hydn>xy-l-(2^,2- 
trifluoroefhyl)-3-propyl-lH-pyra2ol-4-yl)-pyridin-3-y and (5-hydroxy-l-methyl-3- 

propyl4H-pyra2»l-4-yl)-<5-fluoro-pyridin-3-yl)-methanone^ Wherein the numbering is based on 
the following structure: 




I 

Rl 



Some embodhnents of the invention include compounds of the formula: (5-hydroxy-l- 
methyl-3-propyl-lH-pyrazoM-yI)-(pyridin-2-yl).mcthanone; (54iydroxy-l -methyl-3-propyl-lH- 
pyrazol-4-yl)-(pyrimidin-5-yl)-methanone; (5-hydroxy-l-methyl-3-propyHH-pyrazol-4-.yl)- 
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(pyra2in-3-yl)-methanone; (5-hydroxy4-me1hyl-3-propyl-lH-p>nrazol-4-yl)-(pyri<^ 
melhanone; and (5-hydroxy-l-me%i-3-propyl-lH-pyrazol-4-yl)-(pyrida^ 
Wherein &e numbering is based on the following structme: 




The invention also encompasses certain pharmaceutical compositions for treatment of 
metabolic-related disorders comprising compounds of Formula (I). 

The invention also provides a method of prophylaxis or treatment of a metabolic 
disorder comprising die administrating to a patient in need of such administration a 

10 thCTapeutically or prophylactically effective amount of a compound of the present invention. 
Metabolic disorders include but are not limited to dyslipidemia, atherosclerosis, coronary heart 
disease, insulin resitance, obesity, impaired glucose tolerance, atheromatous disease, 
hypertension, stroke, Syndrome X, heart disease and type 2 diabetes. In some embodiments the 
metabolic disease is dysHpidemia, atherosclerosis, coronary heart disease, insulin resistance and 

15 type 2 diabetes. 

In further aspects, the present invention provides a method of prophylaxis or treatment of 
a metabolic disorder comprising the administration to a patient in need of such treatment a 
therapeutically effective amount of a compound of the present invention in combination with one 
or more of an agent selected from the group consisting a-glucosidase inhibitor, aldose reductase 

20 inhibitor, biguanide, HMG-CoA reductase inhibitor, squalene synthesis inhibitor, fibrate, LDL 
catabolism enhancer, angiotensin converting en2yme inhibitor, insuhn secretion enhancer and 
thiazolidinedione. In some embodiments the agent is a a-glucosidase inhibitor. In some 
embodiments the a-glucosidase inhibitor is acarbose, voglibose or miglitoL In some 
embodiments the a-glucosidase inhibitor is voglibose. In some embodiments the agent is an 

25 aldose reductase inhibitor. In some embodiments the aldose reductase inhibitor is tolurestat; 
epalrestat; imirestat; zenarestat; zopolrestat; or sorbinil. In some embodiments the agent is a 
biguanide. In sonie embodiments the biguanide is phenformin,metforniiii, or bufonrrin. In some 
embodiments the biguanide is preferably is metfomiiit In some embodiments the agent is a 
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HMG-CoA reductase inhibitor, la some embodiments the EMG-CoA reductase inhibitor is 
rosuvastatm, pravastatm, simvastatb, lovastatin, atonras^ bsome 
embodhnents the agent is a fihrate. fix some embodimaits the fibrate is bezafibrate, beclobrate, 
binifibrate, ciplofihrate, clinofihrate, clofibrate, clofibric acid, etofBirate, fiaiofihrate, gemfihrozfl, 
nicofihrate, pirijEBMrate, ronifibrate, simiShrate, or flieofibrate. In some embodiments flie 
angiotensin converting enzyme inhibitor is captopril, enal^, alacepril, delapril; ramipri], 
lisinopril, imidapril, benazepril, ceronspil, cilazapril, aialapriht, fosmopril, moveltopril, 
perindopail, quinapril, spirapxil, temocapril or IrandolapriL In some embodiments the agent is an 
insulin secretion enhancer. In some embodiments the insulin secretion enhancer is tolbutamide 
chlorpropamide; tolazamide; acetohexamide; gifycopyranride; ghT)encIamidc; gliclazide; 1-butyl- 
3-metanilylurea; carbutamide; glibonuride; glipizide; gliquidone; gjisoxepid; glybuthiazol^ 
glibuzole; glyhexamide; glymidine; glypinamide; phenbutamide; tolcyclamide, glimepiride, 
nateglinide, or niitiglinide. In some embodiments the agent is a thiazolidinedione. In some 
embodiments the thiazolidinedione is rosiglitazone or pioglitazxme. In some embodiments the 
thiazolidinedione is rosiglitazone. 

These and other aspects of the invention disclosed herein will be set forth in greater 
detail as the patent disclosure proceeds. 

Definitions 

The scientific literature that has evolved around recept<xs has adopted a number of terms 
to refer to ligands having various effects on receptors. For clarity and consistency, the following 
definitions will be used througjiout this patait document To Has extent that these definitions 
conflict with other definitions for these trans, the following definitions shall control: 

AFFINITY BEAGENTS shall mean compounds that specifically and measurably bind 
to a tai^et molecule. Preferably the target molecule is a GPCR of the invention. Preferably the 
AEFINnY REAGENTS are labeled to facilitate detection. 

AGONISTS shall mean materials (eg., ligands, candidate conqx)unds) that activate an 
intracellular response when they bind to the receptor. In some embodiments, AGONISTS are 
those materials not previously known to activate the intracellular response when tiiey bind to the 
receptor (e.g. to enhance GlP-yS binding to membranes or to lower intracellular cAMP level). In 
some embodiments, AGONISTS are those materials not previously known to inhibit lipolysis 
when they bind to the receptor, 

ALLOSTERIC MODULATORS shall mean materials (eg, ligands, candidate 
compounds) that affect the functional activity of the receptor but which do not inhibit the 
endogenous ligand fcom binding to flie receptor. Allosteric modulators include inverse agonists, 
partial agonists and agonists. 
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AMINO ACID ABBREVIATIONS used herein are set out in Table A: 
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ANTAGONISTS shall mean materials ligands, candidate compounds) that 

5 competitively bind to the receptor at the same site as the agonists but which do not activate an 
intracellular response, and can thereby inhibit the intracellular responses elicited by agonists. 
ANTAGONISTS do not diminish the baseline intracellular response in the absence of an agonist 
hi some embodiments, ANTAGONISTS are those materials not previously known to compete 
with an agonist to inhibit the cellular response when they bind to the receptor, e.g. wherein the 
1 0 cellular response is GTP7S binding to membranes or to the iowaing of intracellular cAMP level 
ANTIBODIES are intended herein to encompass monoclonal antibodies and polyclonal 
antibodies. ANTIBODIES are further intended to encompass IgG, IgA, IgD, IgE, and IgM. 
ANTIBODIES include whole antibodies, including single-chain whole antibodies, and antigen 
binding fragments thereof, including Fab, Fab*, F(ab)2 and F(ab')2. ANTIBODIES may be from 
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any aniinal origm. Preferably, ANTIBODIES are human, murine, rabbit, goat, guinea pig, 
hamster, camel, donkey, sheep, horse or diicten. Preferably ANTIBODIES have binding 
affinities with a dissociation constant or Kd value less than 5x10"^, 10^, 5xlO"X 10'^, 
5xlO-*M, 10-»M, SxlO-'M, lO*^ SxlO'^ 10"'^ 5x10-"M, 10-"M, SxlO'^H lO'^M, 
5xlO-^X 10-^^, 5x10-'^ lO-'H SxW'M and 10"^^ ANTIBODIES of the present 
invention may be prepared by any suitable method known in the art 

ANTXUPOLYnC GPCR shaO mean a GPCR expressed by adipocytes and coupled to 
Gi or a Gi-coupled GPCR belonging to Ihe nicotinic acid receptor sub-femily of GPCRs. 
Activation of a Gi-con)led GPCR on adipocytes lowers intraceUular cAMP levels, resulting in an 
inhibition of hormone sensitive lipase activity. 

ATHEROSCLEROSIS is intended herein to enconq>ass disorders of large and 
medium-sized arteries that result in the progressive accumulation within flic intima of smooth 
muscle cells and lipids. 

CANDroATE COMPOUND shaU mean a molecule (for example, and not limitation, a 
chemical compound) that is amenable to a screening technique. Preferably, tlie phrase 
"candidate compound" does not include compounds which were publicly known to be 
con^unds selected from the group consisting of inverse agonist, agonist or antagonist to a 
receptor, as previously determined by an indirect identification process ("indirectly identified 
compound"); more preferably, not inchiding an indirectly identified compound which has 
previously been determined to have tiierapcutic efficacy in at least one mammal; and, most 
preferably, not inchiding an indirecfly identified compound which has previously been 
determined to have thmpeutic utility in humans. 

CHEMICAL GROUP, MOIETY or RESIDUE shall have the foUowing meaing in 
the specification and Formulae described herein: 

The term "acyi" denotes a radical containing 1 to 8 carbons such as formyl, 

acetyl, propionyl, butanoyl, isa-butanoyl, pentanoyl, hexanoyl, heptanoyl, benzoyl and 

the like. 

The term "acyloxy" denotes a radical containing 1 to 8 carbons of an acyl group 
defined above directiy attached to an oxygen such as acetyloxy, propionyloxy, 
butanoyloxy, £yo-butanoyloxy, benzoyloxy and die like. 

The term "alkenyl" denotes a radical containing 1 to 12 carbons unless 
otherwise specified. Some embodiments are 1 to 10 carbons, some embodiments are 1 
to 8 carbons, some embodiments are 1 to 6 carbons, some embodiments are I to 4 
carbons, some embodiments are 1 to 3 carbons, and some embodiments are 1 or 2 
carbons. Examples of an alkenyl include vinyl, ally], 2-butenyI, 3-butenyl, 2-pentenyl, 
■3-pentenyl, 4-pentenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexanyl, 2-heptenyl, 3- 
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heptenyl, 4-heptBnyl, 5-heptenyl, 6-heptenyl and the like. Furthermore, the term 
"alkenyr includes dienes and trienes of straight and branch chains. 

The term "alkoxy" as used herem denotes a radical allcyi; defined above, 
attached directly to an oxygen such as mefhoTQr, e&oxy, /i-propoxy, wo-propoxy, 
butoxy, /-butoxy, &o-butoxy and the lite. 

The term "alkji" denotes a radical containing 1 to 12 carbons unless otherwise 
specified. Some embodiments are 1 to 10 carbons, some enibodiments are 1 to 8 
carbons, some embodiments are 1 to 6 cariwns, some embodiments are 1 to 4 carbons, 
some embodiments are 1 to 3 carbons, and some embodiments arc 1 or 2 carbons. 
Examples of an alkyl include methyl, ethyl, n-propyl, iso-propyl «"butyl, ^cc-butyl, /- 
butyl, amyl, /-amyl, n-pentyl and the like. 

The term "alkylamide" denotes an acyl radical attached to an amine or 
monoalkylamine, wherein the term acyl has the same definition as found above. 
Examples of "alkylamide" include acetamido, propionanrido and the Uke. 

The term "alkylcarboxamido" denotes a single a%l group attached to the 
amine of an amide, wherein alkyl has the same definition as found above. Examples 
include iV-methylcarboxamide, //-ethylcarboxamide, iVKwc?i)ropyl)carboxamide and the 
like. 

The term "alkynyl" denotes a radical containing 1 to 12 carbons unless 
otherwise specified. Some embodiments are 1 to 10 carbons, some embodiments are 1 
to 8 carbons, some embodiments are 1 to 6 carbons, some embodiments are 1 to 4 
carbons, some embodiments arc 1 to 3 carbons, and some embodiments are 1 or 2 
carbons. Example of an allQ^yl include ethynyl, 1-propynyI, 2-propynyl, 1-butynyl, 2- 
butynyl, 3-butyiiyl, 1-pentynyl, 2-pen^l, 3i5entyiiyl, 4-pentynyl, 1-hexynyl, 2- 
hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl and the hke. The term "allg^yi" includes di- 
and tri-ynes. 

The term "alkylsolfinyr' daiotes a sulfoxide, i.e., -S{0>., radical containing 1 
to 8 carbons, linear or branched. Examples include methylsulfinyl, cthylsulfinyl and the 
like. 

The term "alkylsnlfonyl" denotes a sulfone, i.e., -S{0)r, radical containing 1 to 
8 carbons, linear or branched. Examples mclude methylsulfonyl, ethylsulfonyl and the 
like. 

The term "alkylthio" denotes a sulfide, i.e., radical containing 1 to 8 
carbons, linear or branched. Examples include methylsulfide, ethylsulfide, 
isopropylsulfide and the like. 
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The term "alkylureyl" denotes the groiip -NC(0)N- where one are both of flie 
nitrogens are substituted with the same or diflFerent alkyl groi^. 
The term "amino" doiotes the group -NH2. 

The tenn "aminoalfc^** denotes an amino substituted wilh one group selected 
fiom alkyl or aiylalkyl wherein the temis have the same definitions found throughout 

The term "aminodialkyr denotes an amino substituted with two radicals lhat 
naay be same or different selected from aiyl, substituted aryl, alkyl, substituted alkyl or 
aiylalkyl wherein the terms have the same definitions found throughout. Some 
examples include dimetiiylamino, meflbylethylamino, diethylamino and the like. 

The term "aryl" denotes an aronaatic ring radical containing 6 ring carbons, also 
referred to as phenyl 

The term "arylalkyl" defines a C1-C4 alkylene, such as -CH2-, -CH2CH2- and 
the like, which is further substituted with an aryl group. Exan^ples of an "aiylalkyl" 
include benzyl, phenetiiylene and the like. 

The term "arylcarboxamido" denotes a single aryl group attached to the amine 
of an amide, wherein aryl has the same definition as found above. The example is N- 
phenylcarboxamide. 

The term "arylureyi" denotes the group -NC(0)N- where one are both of the 
nitrogens are substituted with an aryl. 

The term •'benzyr denotes the group -CHaCeHe. 

The term "carboalkoxy" refers to an alkyl ester of a carboxyhc acid, wherein 
alkyl has the same definition as found above. Examples include carbomethoxy, 
caiboethoxy, carboisopropoxy and the like. 

The term "carboxy*' denotes the group -CO2H; also is referred to as carboxylic 

acid 

The term "cyano" denotes the group -CN. 

The term "cycloalkyl" denotes a ring radical containing 3 to 8 carbons, such as 
cyclopropyl, cyclobutyl, cyclopentyl, cyclopenyl, cyclohexyl, cycloheptyl and the like. 

The term "dialkylcarboxamido" denotes two alkyl or aiylalkyl groups, that are 
the same or different, attached to the amii^ of an amide, wherein aXkyl has the same 
definition as found above. Exanq5les of a diallQ^lcarboxaraide include NJ^- 
dimethylcarboxamide, Mmethyl-iV-ethylcarboxamide and the like. 

The torn "halo" or "halogen" denotes to a fluoro, chloro, bromo or iodo group. 
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The tenn "haloaUrosy" denotes a haloanqrl, as defined above, tbat is directiy 
attached to an o;q^gen to fcnn a difluoromefliojiy, trifluoroiMthoxy, 
tcifluMoetbojiy, pentafluoroethoxy and the like. 

The tem "haloalkjl" deaotes a radical alkyl, defined above, substituted with 
one or more halogens, preferably fluorine, such as a fluoromethyl, difluoromefliyl, 
trifluoromethyl, 2A2-trifluoroeayl, pentafluotoefliyl and the Bee. 

The term "haloaUgrlsnlfinyr denotes a sulfiMtide, ie., ^(O)-, radical 
containing 1 to 8 caibons substituted with one or more halogens, linear or hrandwd. 
Exanqdes inchide Irifluoromefliylsulfinyl, 2,2>trifluoroefiiylsulfinji, 2,2- 
difluQToefliylsuljBiQrl and the Uke. 

The temi "hatoalkyisnlfonyr denotes a sulfone, i,e., -S(0)r, radical containing 
1 to 8 carbons, linear or branched substitulBd with one or more halogens. Exan^jles 
include bifluoromethylsulfiMiyl, 2,2,2-trifluoroethyIsulfijnyl, 2,2-difluoi^ethylsulfonyl 
and the like. 

The term "heteroaryl" denotes an an aryl ring wherein one or more of the ring 
carbons arc substituted with a nitrogen, examples include, pyridyl, pyrazrhyl, 
pyridazinyl, pyrimidinyl, triazdnyl, and the like. 

The term "heteroarylcarboxamido*' denotes a single heteroaryl group attached 
to the amine of an amide, wherein aryl has the same definition as found above. The 
example is i\K2-pyridyl)carboxamide, A^-(3-pyridyl)carboxamide, iV-(4- 
pyridyl)carboxamide, iV^-(2-pyrazinyl)carboxamide, i\K4-pyrida2ine)caiboxamide, JNA-CS- 
pyrimidinyl)carboxamide, A/^(2-pyrinudinyl)cart)oxamide and the like. 

The team "heterocyclic" denotes a non-aromatic carbon ring substituted with 
one, two or three heteroatoms, such as, piperidinyl, moipholinyl, pipendnyl, 
pyrroliidinyl, and the like. 

The term "heterocydiccarboxamido'* denotes a heteircyclic group with a ring 
nitrogai where the ring nitrogen is bonded directly to the caibonyl forming an amide. 
Examples inchide: 

O O o- 

^ . . ^ andthelike. 

The term "hydros^" denotes the group -OH. 
The term "nitre" doiotes flie gro!q) -NO2. 

The term "phenos^' denotes an aryl groiq) attached to an oxygen atom. 
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llie tenn 'Ihiohaloalk^*' denotes a flrioalkyl radical substituted with one or 
more halogens- Exanples include trifluorompthylthio, 1,1-difluoroethyiario, 2^,2- 
trifhioroeftyltfaio and the like. 

Ihe tenn ''thioxy" denotes flie groi^ -SH. 
5 CODON shall mean a groiq)mg of three nucleotides (or equivalents to nucleotides) 

which g^erally comprise a nucleoside (adenosine (A), guanosine (G), cytidine (Q, uridine (0) 
and thymidine (T)) coupled to a phosphate group and which, wbexi translated, encofe an amiTio 
acid. 

COMPOSITION means a material conpising at least one component; a 
1 0 'pharmaceutical con9>osition" is an exanq)le of a composition. 

COMPOUND EFFICACY shall mean a measurement of the ability of a compound to 
inhibit or stimulate receptor functionality; i.e. the ability to activate/'inhibit a signal transduction 
pathway, in contrast to receptor binding affinity. Exemplary means of detecting conqwund 
efficacy are disclosed in the Example section of this patent document 
15 COMPRISING, CONSISTING ESSENTIALLY OF, and CONSISTING OF are 

defined herein according to their standard meaning. A defined meaning set forth in the M.P.KP. 
controls over a defined meaning in the art and a defined meaning set forth in controlling Federal 
Circuit case law controls over a meaning set forth in the MJP.E.P. 

CONSTrrUTTVELY ACHVE RECEPTOR shall mean a receptor stabilized in an 
20 active state by means otha: than through binding of flie receptor to its Hgand or a chemical 
equivalent thereof A CONSTTTUnVELY ACTIVE RECEPTOR may be endogenous or non- 
endogenous. 

CONSriTUilVELY ACTIVATED RECEPTOR shaU mean an endogenous 
receptor that has been modified so as to be constitutively active. 
25 CONSTITUTIVE RECEPTOR ACTIVATION shaD mean activation of a receptor in 

Ihe absence of binding to its ligand or a chemical equivalent fha^f 

CONTACT or CONTACTING shall mean bringing at least two moieties together, 
whether in an in vitro system or an in vivo system. 

CORONARY HEART DISEASE is intended herein to encompass disorders 
30 comprising a nairowing of the small blood vessels that supply blood and oxygen to flie heart 
CORONARY HEART DISEASE usuaUy results £com the build up of fatty material and plaque. 
As the coronary arteries narrow, the flow of blood to the heart can slow or stop. CORONARY 
HEART DISEASE can cause chest pain (stable angina), shortness of breath, heart attack, or 
other symptoms. 

35 DECREASE is used to refer to a reduction in a measurable quantity and is used 

synonymously with the tenrns "reduce", "diminish", "lower", and "lessen". 
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DIABETES as used herein is intended to encompass the usual diagnosis of DIABETES 
made from any of the mefliods including, but not limited to, the foUowdng lisfc syirptoms of 
diabetes (eg., polyuria, polydipsia, polyphagia) plus casual plasma glucose levels of greater than 
or equal to 200 mg/dl, wherein casual plasma glucose is defined any time of the day regardless of 
5 the timing of meal or drink consumption; 8 hour &sting plasma glucose levels of less than or 
equal to 126 mg/dl; and plasma glucose levels of greater than or equal to 200 mg/dl 2 hours 
following oral administration of 75 g anhydrous glucose dissolved in water. 

DIRECTLY roENTIFWNG or DIRECTLY IDENTIFIED, in relationship to the 
phrase "candidate con^jound", shall mean the screening of a candidate conq)ound against a 

10 constitutively activated receptor, preferably a constitutively activated orphan receptor, and most . 
preferably against a constitutively activated G protein-coupled cell surfece orphan recqrtor, and 
assessing the compound efScacy of such compound. This phrase is, under no circumstances, to 
be interpreted or understood to be encompassed by or to encompass the phrase "indirectly 
identiiying" or "indirectly identified." 

1 5 DISORDERS OF LIPID METABOLISM are intended herein to include, but not be 

limited to, dyslipidemia. 

DYSLBPIDEMIA is intended herein to encompass disorders comprising any one of 
elevated level of plasma free fatty acids, elevated level of plasma cholesterol, elevated level of 
LDL-cholesterol, reduced level of HDL-cholesterol, and elevated level of plasma triglycerides. 

20 ENDOGENOUS shall mean a material that a mammal naturally produces. 

ENDOGENOUS in reference to, for example and not limitation, the term "receptor," shall mean 
that which is naturally produced by a mamnfial (for exanq)le, and not limitation, a human) or a 
virus. ENEWDGENOUS shall be understood to encompass all allelic variants of a gene 
represented within the genome of said mammal as well as the allelic polypeptide variants so 

25 encoded. By contrast, the term N0N-END0GaE2^0US in flris context shall mean fliat which is 
not naturally produced by a mammal (for eKaiq)le, and not limitation, a human) or a virus. For 
example, and not limitation, a receptor which is not constitutively active in its endogenous fonn, 
but when manipulated becomes constitutively active, is most preferably referred to herein as a 
"non-endogenous, constitutively activated recqjtor." Both terms can be utilized to describe both 

30 "in vivo" and "in vitro" systems. For example, and not limitation, in a screwing approach, the 
endogenous or non-endogenous receptor may be in reference to an in vitro screening system. As 
a further example and not limitation, where the genome of a mammal has been manipulated to ' 
include a non-endogenous constitutively activated receptor, screening of a candidate compound 
by means of an in vivo system is viable. 

35 G PROTEIN COUPLED RECEPTOR FUSION PROTEIN and GPCR FUSION 

PROTEIN, in the context of the invention disclosed herein, each mean a non-endogenous 
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protein comprising aa endogenous, constitutively activate GPCR or a non-endogenous, 
constitutivcly activated GPCR fused to at lea^ one G protein, most preferably the alpha (a) 
subunit of such G protein (this being the subunit that binds GTP), with the G protein preferably 
being of the same type as tiie G protein that naturally coiq)les with endogenous orphan GPCR. 
5 For eawaple, and not limitation, in an endogenous state, if the G protem "Gsa" is the 
predominate G protein lhat couples with the GPCR, a GPCR Fusion Protein based upon the 
specific GPCR would be a non-endogenous protein comprising Ihe GPCR fused to G^; in some 
circumstances, as will be set forth below, a non-predominant G protein can be fused to the 
GPCR The G protein can be fused directly to the C-terminus of the constitutively active GPCR 

10 or there may be spacers between the two. 

HOST CELL shall mean a cell capable of having a Plasmid and/or Vector incorporated 
fliereiiL In the case of a prokaryotic Host Cell, a Plasmid is typically replicated as a autonomous 
molecule as the Host Cell replicates (generally, the Plasmid is thereafter isolated for introduction 
into a eukaryotic Host Cell); in the case of a eukaryotic Host Cell, a Plasnrid is integrated into the 

15 cellular DNA of the Host Cell such that when the eukaryotic Host Cell replicates, the Plasmid 
replicates, hi some embodiments the Host Cell is eukaryotic, more preferably, mammalian, and 
most preferably selected from the group consisting of 293, 293T and COS-7 cells. 

IN NEED OF TREATMENT as used herein refers to a judgement made by a caregiver 
(e.g. physician, nurse, nurse practitioner, etc. in the case of humans; veterinarian in the case of 

20 animals, including non-human mannnals) that an individual or animal requires or will benefit 
from treatment. This judgement is made based on a variety of fectors that are in the realm of a 
caregiver's expertise, but that include the knowledge that the individual or animal is ill, or will be 
ill, as ttie result of a condition that is treatable by the con^wunds of the invention. 

INDIRECTLY IDENTIFYING or INDIRECTLY IDENTIFIED means the 

25 traditional approach to the drug discovay process involving identification of an endogenous 
Kgand specific for an endogenous receptor, screening of candidate compounds against the 
receptor for determination of those which mterfere and/or cample with the ligand-receptor 
interaction, and assessing the efficacy of the compound for aflFecting at least one second 
messenger pafliway associated with the activated receptor. 

30 INDIVIDUAL as used herein refers to any animal, including mammals, preferably 

mice, rats, other rodents, rabbits, dogs, cats, swine, cattle, sheep, horses, or primates, and most 
preferably humans. 

INHIBIT or INHIBITING, in relationship to the term "response" shall mean that a 
response is decreased or prevented in the presence of a confound as opposed to in the absence of 
35 the compound. 
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INSULIN RESISTANCE as used herein is intended to encompass the usual diagnosis 
of insulin reastance made by any of a number of methods, including but not restricted to: the 
intravenous glucose tolerance test or measurement of the festing insulin level. It is well known 
fliat there is an cxcellait ccKrdation between the height of the ftsting insulin level and the degree 
of insulin resistance. Therefore, one could use elevated festing insulin levels as a surrogate 
maiker for msulin resistance for the purpose of identifying which normal glucose tolerance 
(NGT) individuals have insulin resistance. A diagnosis of insulin resistance can also be made 
using the euglycemic glucose clamp test 

INVERSE AGONISTS shall mean materials (e,g„ ligand, candidate compound) tiiat 
bind ei&er to the endogenous form or to the oonstitutively activated form of the receptor so as to 
reduce the baseline intracellular response of flie receptor observed in flie absence of agonists. 

ISOLATED shall mean that the material is removed fiom its origmal enviramnent (e.g., 
the natural environment if it is naturally occurring). For example, a naturally occurring 
polynucleotide or polypeptide present in a living animal is not isolated, but flie same 
polynucleotide or DNA or polypeptide, separated from some or all of the coexisting materials in 
the natural system, is isolated. Such a polynucleotide could be part of a vector and/or such a 
polynucleotide or polypeptide could be part of a composition, and stiU be isolated in that flie 
vector or composition is not part of its natural environment 

KNOCKOUT MOUSE/RAT is intended herein to encompass a mouse or rat that has 
been manipulated by recombinant means such that a single gene of choice has been inactivated 
or 'Tmocked-out" in a manner that leaves all other genes unaffected. 

KNOWN RECEPTOR shall mean an endogenous receptor for which die endogenous . 
ligand specific for that receptor has been identified 

LIGAND shall mean a molecule specific for a naturaDy occurring rweptdr. 

METABOLIC-RELATED DISORDERS are intended herein to include, but not be 
limited to, dyshpidemia, aflierosclerosis, coronary heart disease, insulin resistance and type 2 
diabetes. 

As used herein, flie terms MODULATE or MODIFY are meant to refer to an increase 
or decrease in flie amount, quality, or effect of a particular activity, fimction or molecule. 

MUTANT or MUTATION in reference to an endogenous receptor's nucleic acid 
and/or amino acid sequence shall mean a specified change or changes to such endogenous 
sequences such timt a mutated form of an endogenous non-constitutively activated receptor 
evidences constitutive activation of tiie receptor. In terms of equivalaits to specific sequences, a 
subsequent mutated form of a human receptor is considered to be equivalent to a first mutation of 
tile human receptor if (a) flie level of constitutive activation of tiie subsequent mutated form of a 
human receptor is substantially flie same as fliat evidenced by flie first mutation of flie receptor; 
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and (b) tbe peicent sequence (amino acid and/or nucleic acid) homology between the subsequait 
mutated form of flie receptor and the first mutation of flie receptor is at least 80%^ at least 85%, at 
least 90%, at least 92%; at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, aiKl 
most preferably at least 99%. Jn some embodiments^ owing to the &ct fbat some prefened 
5 cassettes disclosed herein for achieving constitutive activation include a smgle amino acid and/or 
codon change between the endogenous and the non-endogenous forms of the GPCR, it is 
preferred that the percent sequence homology should be at least 98%. 

As used horein, the term NICOTINIC AdD ANALOG OR DERIVAllVE is meant 
to molecules which bind to nicotinic add receptors and have substantially similar effects on the 
10 receptor. Such analogs and derivatives are well-known to those skilled in the art and include, but 
are not limited to, acipimox and niacinamide. 

NON-ORPHAN RECEPTOR shall mean an endogenous naturally occurring molecule 
specific for an identified Hgand wherein the binding of a Kgand to a receptor activates an 
intracellular signaling pathway. 
15 ORPHAN RECEPTOR shall mean an endogenous receptor for which the lig^nd 

specific for that receptor has not been identified or is not known. 

PARTIAL AGONISTS shall mean materials (e.g., ligands, candidate compounds) that 
activate the intracellular response when they bind to the receptor to a lesser degree/extent than do 
full agonists. 

20 PHARMACEUTICAL COMPOSITION shall mean a composition comprising at 

least one active ingredient, wherehy the composition is amenable to investigation fcM: a specified, 
efficacious outcome in a mammal (for exan^le, and not limitation, a himian). Those of ordinary 
skill in the art will understand and appreciate the techniques appropriate for determining whether 
an active ingredient has a desired efficacious outcome based upon the needs of the artisan. 

25 PLASavODshaU mean the combination ofa Vector and cDNA. Gaierally, a Plasmid is 

introduced into a Host Cell for the purposes of replication and/or expression of flie cDNA as a 
protein. 

POLYNUCLEOTIDES shall mean RNA, DNA, or RNA/DNA hybrid sequences of 
more than one nucleotide in either single chain or duplex form. The polynucleotides of the 
30 invention may be prepared by any known method, including synthetic, recombinant, ex vivo 
generation, or a combination thereof, as well as utilizing any purification methods known in the 
art 

POLYPEPTTOE shall refer to a polymer of amino acids without regard to the length of 
the polymer. Thus, peptides, oHgopeptides, and proteins are included within the definition of 
35 polypeptide. This term also does not specify or exclude post-expression modifications of 
polypeptides. For example, polypeptides that include tiie covalent attachment of glycosyl 
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groups, acetyl groups, phosphate groups, lipid groups and the Hoe are expressly encon5)assed by 
the tern POL YPEPTTDR 

PRIMER is used herein to denote a specific oligonucleotide sequoicc ^ch is 
complementary to a target nucleotide sequence and used to hybridize to the target nucleotide 
5 sequence. A primer serves as an mitiation point for nucleotide polymerization catalyzed by DNA 
polymerase, KNA polymerase, or reverse transcriptase. 

PURmED is used herein to describe a polynucleotide or polynucleotide vector of the 
invention fliat has been separated from other confounds inchzdinfe but not hmited to, oth^ 
nucleic acids, carbohydrates, Kpids and proteins (such as flie enzymes used in the synthesis of the 
10 polynucleotide). A polynucleotide is substantially pure when at least about 50%, 60%, 75%, or • 
90% of a sample contains a single polynucleotide sequence. A substantially pure polynucleotide 
typically comprises about 50, 60, 70, 80, 90, 95, 99% weight/weight of a nucleic add sample. 
Polynucleotide purity or homogeneity may be indicated by a number of means well known in the 
art, such as agarose or polyacrylamide gel electrophoresis of a sample, followed by visualizing a 
1 5 single polynucleotide band upon staining the gel. 

Similarly, the term PURIFIED is used herein to describe a polypeptide of the invention 
that has been separated from other compounds including, but not limited to, nucleic acids, lipids, 
carbohydrates and other proteins. In some preferred embodiments, a polypeptide is substantially 
pure when at least about 50%, 60%, 75%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 99.5% of 
20 flie polypeptide molecules of a sample have a single amino acid sequence, hi some preferred 
embodiments, a substantially pure polypeptide typically comprises about 50%, 60%, 70%, 80%, 
90%, 95%, 96%, 97%, 98%, 99% or 9^.5% weight/weight of a protein sample. Polypeptide 
purity or homogeneity is indicated by a number of mefliods well known in the art, such as 
agprose or polyacrylamide gel electrophoresis of a sample, followed by visualizing a single 
25 polypqrtide band upon staining the gel. 

Furflier, as used herein, the term PURIFIED does not require absolute purity; rather, it 
is intended as a relative definition. Purification of starting material or natural material to at least 
one order of magnitude, preferably two or three orders, and more preferably four or five orders of 
magnitude is expressly contemplated. 
30 RECEPTOR FUNCTIONALITY shall refer to the normal operation of a 

receptor to receive a stimulus and moderate an effect m the cell, including, but not limited to 
regulating gene transcription, regulating the influx or efflux of ions, effecting a catalytic 
reaction, and/or modulating activity through G-proteins. 

SECOND MESSENGER shall mean an intracellular response produced as a result of 
35 receptor activation. A second messenger can include, for example, inositol triphosphate (IP3), 
diacylglycerol (DAG), cycUc AMP (cAMP), and cyclic Gh/IP (cGMP). Second messenger 
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response can be measured for a detennination of receptor activation. Tn addition, second 
messenger response can be measured for the direct identification of candidate conqx)unds» 
including for exan^le, inverse agonists, partial agonists, agpmsts, and antagonists. 

SIGNAL TO NOISE RATIO shall mean ttie signal generated in response to activation, 
S amplification, or stimulation wha:ein the signal is above the background noise or the basal level 
in re^Kmse to non-activation, non-ainplification, or non-stimulation. 

SPACER shall mean a translated number of amino adds that are located after the last 
codon or last amino acid of a gene, for example a GPCR of interest, but before the start codon or 
beginning regions of the G protein of interest, wherein the translated number amino acids are 
10 placed in-fiame with the beginnings regions of the G protein of intaresL The number of 
translated amino acids can be one, two, three, four, etc., and up to twelve. 

STIMDLATE or STUVIULATING, in relationship to flie term '^sponse" shall mean 
that a response is increased in the presence of a compound as exposed to in the absence of the 
conqxjund. 

15 SUBJECT shall mean primates, including but not limited to humans and baboons, as . 

well as pet animals such as dogs and cats, laboratory animals such as rats and nrice, and farm 
animals such as horses, sheep, and cows. 

SUBSTANTIALLY shall refer to a result which is within 40% of a control result, 
preferably within 35%, more preferably within 30%, more preferably within 25%, more 
20 preferably within 20%, more preferably within 15%, more preferably within 10%, more 
preferably within 5%, more preferably wifliin 2%,and most preferably wifliin 1% of a control 
result For cxainple, in the context of receptor functionality, a test recq)tor may exhibit 
substantially similar results to a control receptor if tiie transduced signal, measured using a 
method tau^t herein or similar method known to the art-skilled, is wifliin 40% of the signal 
25 produced by a control signal. 

TRANSGENIC MOUSE/RAT shall be intended herem to enconq)ass a mouse or rat 
that has been engineered through recombinant means to cany a foreign gene, or transgene, of 
choice as part of its own genetic material. 

VECTOR in reference to cDNA shall mean a circular DNA capable of incorporating at 
30 least one cDNA and capable of incorporation into a Host Cell. 

The order of the following sections is set forth for presentational efiBciency and is not 
intended, nor should be constmed, as a limitation on the disclosure or the claims to follow. 
Synthetic Methods of Hydroxypyrazoles 

The compounds of the present invention can be readily prepared according to a variety 
35 of synthetic regimes, all of which would be familiar to one skilled in the art. The chemical 
litKature quotes numerous procedures for the synthesis of pyrazol-3-ones, and relevant pyridyl. 
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pyrimidinyl, pytazinyl or pyridazinyl carboxyKc acids and esters. Some idated articles include: 
Katritsl^ and co-woriccrs, 1 Hetrocycl Ch&n, 1993, 30, 135-139; Fray and co-workers, X Med 
Chenu 1995, 55, 3524-3535; Wang and co-wkers, Synik Commim. 2000, 30, 763-770; Bufler 
and DeWald, 1 Org. Chenu 1971, 36, 2542-2547; Duffy and co-workers, J. Med. Chem. 2001, 
44, 3730-3745; Khan and co-\sroikers, J. Hetrocycl Chenu 2001, 38, 193-198; and Heinisch and 
co-WQricers,.Z Hetrocycl. Chem. 1991, 28, 1047-1050. 

In the illustrated syntheses outlined below, the labeled substituents have the same 
identifications as set out in fte definitions of the con:q>oiind described above. As shown below, 
the methods described thereafier may be used for the preparation of confound of Fonnula (I). 

One mefliod that may be used to prepare compounds of Formula 00 utilizes the 
intermediate of Formula (A). In this instance, ester (C) may be formed fit>m an Ar-carboxylic 
derivative by a variety of methods. Some methods include, but are not limited to, the use of an 
acid halide or anhydride, the use of coupling reagents and the like. Preparations for an acid 
chloride from the corresponding acid are known in art. Some typical methods include: tfaionyl 
chloride, oxalyl chloride and the like. The preparation of anhydrides may be reahzed by the 
dehydration of 2 equivalents of the corresponding carboxylic acid, such as through the use DCC, 
and the like; or by addition of the carboxyHc acid chloride to the corresponding carboxylic acid, 
hi addition, a wide range of coupUng methods are available that may be used to generate an ester, 
these include, but are not limited to, DCC/HOBt and the like. This process is illustrated in 
Reaction Scheme (1) depicting the ester forming reaction between a pyrazol-3-one (A) with an 
acid chloride (B) as shown below: 




Ri Ri 



(A) (Q 
Reaction Scheme (1) 

Either ester (C) can be isolated or can be rearranged with heat to compoimds of Formula 
Q), Therefore, pyrzol-3-one can be directly converted to compounds of Formula (I) without 
isolation of intermediate esto: (C) or pyr2aol-3-one can be transformed into ester (C) and 
purified, prior to the conversion to conpounds of Formula (I). The process for the conversion of 
ester (C) is shown in Reaction Scheme (2) below: 
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Reaction Scheme (2) 



A variety of methods are available for the preparation of pyrazol-3-ones use in Reaction 
Scheme (1). By way of example, pyrazol-3-ones may be prepared directly jfrom the cyclization 
of 2,4-ketoester or acid derivatives and subsubstituted hydrazines as depicted in Reaction 
5 Scheme (3). In this example, the Rj and R2 groups may be introduced into the pyrazol-B-ones by 
the appropriate selection of the desired hydrazine and 2,4-ketoester or acid derivative 
respectively. One particular feature of the 2,4-ketoester or acid derivatives is flie diverse number 
of R2 groups may be introduced by a variety of methods known in the art Likewise, a wide 
variety of substituted hydrazines may also be prepared with many of them many being 
1 0 commercially available. 



A variety of pyra2oI-3-ones can be prepared whereby the Rj is introduced via an 
alkylation type reaction as shown in Reaction Scheme (4). Ultizing pyrazol-3-one (F) the Rj 
group may be introduced in a similar manner as reported by Katritzky and co-workers in J, 
15 Heterocycl Chetn, 1993, 30, 135-139. This approach allows for the R2 group to constant while 
introducing a variety of R| groups through the readily available or easily prepared alkylhalide. It 
is comprehended that other leaving groups (i.e., LG), such as, mesylate, tosylate, and the like, 
may also be used. 




(D) 



Ri 
(A) 



Reaction Scheme (3) 




(F) 



(A) 



Reaction Scheme (4) 
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A wide variety of compound of the invention may be prepared by the methods described 
above and by those known in the art Examples of compounds of the invention are shown in Ihe 
tables below: 
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TABLE M 



At 


R, 




N 


-CHa 


-H 


. -CHa 


-CHa 


-CHs 


-CH2CH3 


-CHa 


-CH2CH2CH3 


-CHa 


-CH(CH3)2 


-CH3 


-CH2CH,CH,CHa 


-CHa 


-CHzCHrcHa)? 


-CH3 


-CH2C(CHa)a 


-CH3 


-CsHs 


-CHa 


"C5H9 


-CHa 


P 11 


-CHa 


-CH2C6H6 


-CHa 




-CHa 


3-pyridvl 


-CHa 


2-pyridyl 


-CH2CH3 


-H 


-CH2CH3 


-CHa 


-CH2CH3 


-CH2CH3 


-CH2CH3 


-CH2CH2CH3 


-CH2CH3 


-CH(CHa)2 


'-CH2CH3 


-CH2CH2CH2CH3 


"CH2CH3 


-CH2CH(CH3)2 


-CH2CH3 


-CH2C(CH3)3 


-CH2CH3 




-CH2CH3 


-C5H9 


-CH2CH3 




-CH2CH3 


"CH2C6H6 


-CH2CH3 


"CgHg 


-CH2CH3 


3-pyiidyl 


-CH2CH3 


2-pyridyI 


-CH2CH2CH3 


-H 


-CH2C H2CH3 


-CHa 


-CH2CH2CH3 


-CH2CH3 


-CH2CH2CH3 


-CH2CH2CH3 


-CH2CH2CH3 


-CH(CH3)2 


-CH2CH2CH3 


-CH2CH2CH2CH3 


-CH2CH2CH3 


-CH2CH (CH3)2 


-CH2CH2CH3 


-CH2C(CH3)3 


-CH2CH2CH3 


-C3H5 


-CH2CH2CH3 


-C5H9 


"CH2CH2CH3 


-CeHii 


-CH2CH2CH3 


-CH2C6H8 


-CH2CH2CH3 


-CeHe 


-CH2CH2CH3 


3-pyridyl 


-CH2CH2CH3 


2-pyriclyl 
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TABLE 1-2 



Ar 


Ri 


.R2 


N 


-CH(CH3)2 


-H 


-CH(CH3), 


-CH3 


-CHfCHs), 


-CH2CH3 


-CHfCHa)^ 


-CH2CH2CH3 


-CHfCHs), 


-CH{CH3)2 


-CH(CH3)2 


-Cn2Cn2C/H2Cri'i 


-CH(CH3)2 


-CH2CH{CH3)2 


-CH(CH3), 




-CH{CH3)2 




-CH(CH3)2 




-CH(CH3)2 




-CH(CH3)2 


"C H2C5H6 


-CH(CH3)2 




-CH(CH3)2 


3-Dyridvl 


-CH(CH3)2 


2-pyridyl 


-CH2CH2CH2CH3 


-H 


'•CH2CH2CH2CH3 


-CHs 


-CH2CH2CH2CH3 


*~CH2CH3 


-C H2C H2C H2CH3 


"CIH2CH2CH3 


~CH2CH2GH2CH3 


-CH(CH3)2 


~C H2C H2C H2CH3 


~ w n 9 w It ow ri 0 t-f ri 0 


-C H2CH2CH2CH3 


-CH2CH(CH3)2 


~C H 2C H2C H2CH3 


y/i i^w^v^i 13/3 


'-CH2CH2CH2CH3 




■~C H 2C H2C H2CH3 


■"C5H9 


■CH2CH2CH2CH3 




~CH2CH2CH2CH3 




'"CH2CH2CH2CH3 




~CH2CH2CH2CH3 


3-pyridyl 


'■CH2CH2CH2CH3 


2-pyridyl 


'"CH2CP3 


-H 


~CH2CF3 


-CH3 


■'CH2CP3 


— CH2CH3 


■CH2CR3 


••CH2CH2CH3 


"CH2CF3 




-CH2CF3 


-CH2CH2CH2CH3 


"CH2CF3 


-CH2CH(CH3)2 


-CH2CF3 


-CH2C(CH3)3 


-CH2CF3 


f -C3H5 


-CH2CF3 


-C5H9 


-CH2CF3 


-CeHu 


-CH2CF3 


-CH2C6H6 


-CH2CF3 




-CH2CF3 


3-pyridyl 


-CH2CF3 


2-pyridyl 
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TABLE l-<3 



Ar 


R, 


R. 


I J 
N 


-CeHe 


-H 


-CeHe 


-CH3 


-CeHe 


-CH2CH3 


"CeHe 


-CH2CH2CH3 




-CeHe 


-CH(CHs), 




-CeHe 


-CH2CH2CH2CH3 




-CeHe 


-CHzCHCCH,), 




-CeHe 


-CH2C(CH,>. 




-CeHe 


-C3H5 




-CeHe 


-C5H9 




-CeHe 


-CeHii 




-CeHe 


-CH2C6He 




-CeHe 


-CbHb 




-CeHe 


3-pyridyl 




-CeHe 


2-pyriclyl 




-CHsCOsEt 


-H 




-CHzCOsEt 


-CH3 




-CH2C02Et 


-CH2CH3 




-CH2CO?Et 


-CH2CH2CH3 




-CHpCOpEt 


-CH(CH3)2 




-CHzCOsEt 


-CH2CH2CH2CH3 




-CHpCOpH 


-H 




-CH2CO2H 


-CH3 




-CH2CO2H 


-CH2CH3 




-CH2CO2H 


-CH2CH2CH3 




-CH2CO2H 


-CHCCHs), 




-CH2CO2H 


-CH2CH2CH2CH3 




-C5H9 


-H 




-CsHg 


-CHs 




-C5H9 


-CH2CH3 




-C5H9 


-CH2CH2CH3 




-C5H9 


-CH{CH3)p 




-C5H9 


-CH2CH2CH2CH3 




-CeHii 


-H 




-CeHii 


-CHa 




-CeHii 


-CH2CH3 




-CeHii 


-CH2CH2CH3 




-CeHii 


-CH(CH3)2 




-CeHii 


-CH2CH2CH2CH3 




-CH2CeH6 


-H 




-CH2C6Ha 


-CHs 




-CH2CBH6 


-CH2CH3 




-CH2CeHe 


-CH2CH2CH3 




-CH2C6H6 


-CH(CH3)2 




-CH2C6H6 


-CH2CH2CH2CH3 
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TABLE 1-4 



Ar 






"XT' 

N 


-CH3 


-H 


-CH3 


-CHa 


-CH3 


-CH2CH3 


-CH3 


-CH2CH2CH3 


-CH3 


-CHCCHa), 


-CH3 


-CH2CH2CH2CH3 


-CH3 


-CH2CH{CH3)2 


-CH3 


-CH2C(CH3)a 


-CH3 


-C3H5 


-CHa 


-C5H9 


-CH3 


-CeHii 


-CH3 


-CH2C6He 


-CH3 


-CbHb 


-CH3 


S-pyridyl 


-CHa 


2-pyriclyl 


-CH2CH3 


-H 


-CH2CH3 


-CH3 


-CH2CH3 


-CH2CH3 


-CH2CH3 


'"CH2CH2CH3 


-CH2CH3 


-CH(CH3)2 


-CH2CH3 


"CH2CH2CH2CH3 


-CH2CH3 


-CH2CH(CH3)2 


-CH2CH3 


-CH2C(CH3)3 


-CH2CH3 


-C3H5 


-CH2CH3 


"C5H9 


-CH2CH3 




-CH2CH3 


-CH2C6H6 


-CH2CH3 




-CH2CH3 


3-pyridyl 


-CH2CH3 


2-pyridyl 


-CH2CH2CH3 


-H 


-CH2CH2CH3 


-CH3 


-CH2CH2CH3 


-CH2CH3 


-CH2CH2CH3 


-CH2CH2CH3 


"CH2CH2CH3 


-CH(CH3)2 


-CH2CH2CH3 


-CH2CH2CH2CH3 


-CH2CH2CH3 


-CHzCHCCHafc 


-CH2CH2CH3 


-CH2C(CH3)3 


-CH2CH2CH3 


-C3H5 


-CH2CH2CH3 


"C5H9 


-CH2CH2CH3 


-CeHu 


-CH2CH2CH3 


-CH2C6H6 


-CH2CH2CH3 




-CH2CH2CH3 


3-pyridyI 


-CH2CH2CH3 


2-pyridyl 
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TABLETS 



Ar 


R, 






-CHtCHa), 


-H 




-CHfCHa), 


-CHa 


-CHCCHa), 


-CH2CH3 




-CH(CH3)2 


-CH2CH2CH3 




-CH(CH3)2 


-CH(CH,)p 




-CH(CHa)2 


-CH2CH2CH2CH3 




-CHtCHa), 


-CHaCHtCHa), 




-CH(CH3)2 


-CH2C(CH3)3 




-CH{CH3)2 


••C3H5 




-CH{CH3)2 


-C5H9 




-CH(CH3)2 


-CeHii 




-CHfCHa), 


-CH2C6HQ 




-CH(CH3)2 


-CeHe 




-CH(CH3)2 


3-pyriclyl 




-CH(CH3)2 


2-pyridyl 




-C H 2C H2C H2C H3 


-H 




-CH2CH2CH2CH3 


-CH3 




-CH2CH2CH2CH3 


-CH2CH3 




-CH2CH2CH2CH3 


-C H2C H 2C H3 




-CH2CH2CH2CH3 


-CH(CH3)2 




"CH2CH2CH2CH3 


-CH2CH2CH2CH3 




-CH2CH2CH2CH3 


-CH2CH (CH3)2 




-C H 2C H2C H2C H3 


-CH2C(CH3)3 




-CH2CH2CH2CH3 


-C3H5 




-CH2CH2CH2CH3 






-CH2CH2CH2CH3 


-CeHit 




-CH2CH2CH2CH3 


-CH2CeHQ 




-CH2CH2CH2CH3 






-CH2CH2CH2CH3 


3-pyridyl 




-CH2CH2CH2CH3 


2-pyridyf 




-CH2CF3 


-H 




-CH2CF3 


-CHa 




-CH2CF3 


-CH2CH3 




-CH2CF3 


"CH2CH2CH3 




-CH2CF3 


-CH(CH3)i> 




-CH2CF3 


-CH2CH2CH2CH3 




-CH2CF3 


-CHaCHrcHs), 




-CH2CF3 


-CH2C(CH3)3 




-CH2CF3 


-C3H5 




•"CH2CF3 


-C5H9 




-CH2CF3 






-CH2CF3 


-CH2C6H8 




"^H2CF3 


"CeHg 




-CH2CF3 


3-pyridyl 




-CH2CF3 


2-pyridyl 
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TABLE 1-6 



At 


R, 


R> 




-CsHe 


-H 


-CeHe 


-CH, 


-CeHe 


-CH2CH3 


-CeHe 


-CH2CH2CH3 


-CeHe 


-CH(CH3>2 


-CeHe 


-CH2CH2CH2CH3 


-CeHe 


-CH2CH(CH3)2 


"CeHe 


-CH2C(CH3)3 


-CeHe 


-CaHB 


-CeHe 


-C5H9 


-CeHe 


"•1.^1111 


-CeHe 


-CH2CeHe 


-CeHe 


-CeHe 


-CeHe 


3-pyridyl 


-CeHe 


2-pyridyl 


-CHjCOaEt 


-H 


-CHzCOaEt 


-CH3 


-CHzCOjEt 


-CH2CH3 


-CHzCOjEt 


-CH2CH2CH3 


-CHjCOsEt 


-CHfCHa), 


-CHzCOzEt 


-CH2CH^CH2CH3 


-CH2CO2H 


-H 


-CHjCOpH 


-CHa 


-CH2CO2H 


-CH2CH3 


-CH2CO2H 


-CH2CH2CH3 


-CH2CO,H 


-CH(CH3)? 


-CH2CO2H 


"CH2CH2CH2CH3 


-C5H9 


-H 


-C5H9 


-CH3 


-C5H9 


'"CH2CH3 


-C5H9 


-CH2CH2CH3 


-C5H9 


-CH(CHa)2 


-C5H9 


-wMoCHoCH^CH** 


-CeH-i-t 


-H 


-CeHii 


-CHa 


-CeHii 


-CH2CH3 


-CeHii 


-CH2CH2CH3 


-CeHu 


-CH(CH3)2 


-CeHu 


-CH2CH2CH2CH3 


-CH2C6He 


-H 


"CH2C6He 


-CH3 


-CH2C6H6 


-CH2CH3 


-CH2C6H6 


-CH2CH2CH3 


-CH2C6H6 


-CH(CH3)2 


-CH2CeH6 


-CH2CH2CH2CH3 



5 
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TABLE 1-7 



Ar 








-CH3 


-H 




-CH3 


-CHa 


-CH3 


~CH2CH3 




-CHa 


■CH2CH2CH3 




-CH3 


-CHCCHa), 




-CH3 


-CH2CH2CH2CH3 




-CHa 


-CH2CH(CH3), 




-CH3 


-Cn2C(CH3)3 




-CH3 


-C3H5 




-CH3 


"C5H9 




-CHa 






-CHa 


-CH2C6H6 




-CHa 


-CeHe 




-CHa 


3-pyiidyl 




-CHa 


2-pvridvl 




-CH2CH3 


-H 




-CH2CH3 


-CHa 




-CH2CH3 


*-CH2CH3 




-CH2CH3 


-CH2CH2C H3 




-CH2CH3 


-CHCCHa);. 




-CH2CH3 


-C H2C H2CH2CH3 




-CH2CH3 


-CHzCHCCHa)? 




-CH2CH3 


-CH2C(CH3)3 




-CH2CH3 


-C3H5 




-CH2CH3 






-CH2CH3 






-CH2CH3 


~CH2C6H6 




-CH2CH3 






-CH2CH3 


3-pyridyl 




-CH2CH3 


2-pyridvl 




-CH2CH2CH3 


-H 




-CH2CH2CH3 


-CHa 




-CH2CH2CH3 


-CH2CH3 




"CH2CH2CH3 


-CH2CH2CH3 




-CH2CH2CH3 


-CH(CH3)2 




-CH2CH2CH3 


-CH2CH2CH2CH3 




-CH2CH2CH3 


-CH2CH(CH3)2 




-CH2CH2CH3 


-CH2C(CH3)3 




-CH2CH2CH3 


-C3H5 




-CH2CH2CH3 


-CsHs 




-CH2CH2CH3 


-CeHii 




-CH2CH2CH3 


-CH2C6H6 




-CH2CH2CH3 






-CH2CH2CH3 


3-pyridyl 




-CH2CH2CH3 


2-pyridyl 
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TABLE 1-8 



Ar 


R, 


R2 




-CH{CH,), 


-H 


-CHfCH.), 


-CH3 


-CHCCHa)? 


-CH2CH3 


-CHfCH,), 


-CH2CH2CH3 


-CH(CHa), 


-CH(CH3), 


-CH{CH3)2 


-CH2CH2CH2CH3 


-CHm), 


-CHjCHCCH,)? 


-CH(CH»), 


-CH2C(CH3)3 


-CH(CH.O? 


"C3H5 


-CHCCHa), 


-C5H9 


-CH(CH,), 


-CbHii 




-CH2C6H6 


-CH(CH3)2 


-CeHe 


-CH(CH3), 


3-pyridyl 


-CH(CH3), 


2-pyridyl 


"•C H2C H2C H2C H3 


-H 


-CH2CH2CH2CH3 


-CH3 


"CH2CH2CH2CH3 


-CH2CH3 


-CH2CH2CH2CH.-, 


-CH2CH2CH3 


-CH2CH2CH2CH3 


-CH(CH3)2 


-CH2CH2CH2CH3 


-CH2CH2CH2CH3 


-CH2CH2CH2CH3 


-CHzCHCCHa)? 


-CH2CH2CH2CH3 


-CH2C(CH3)3 


"CH2CH2CH2CH3 


-C3H5 


-CH2CH2CH2CH3 


-C5H9 


-CH2CH2CH2CH3 




-CH2CH2CH2CH3 


"CH2C6H6 


-CH2CH2CH2CH3 


-CeHs 


-CH2CH2CH2CH3 


3-pyridyl 


"CH2CH2CH2CH3 


2-pyridyl 


-CH2CF3 


-H 


-CH2CF3 


-CH3 


-CH2CF3 


-CH2CH3 


-CH2CF3 


-CH2CH2CH3 


-CH2CF3 


-CH(CH3)2 


-CH2CF3 


-CH2CH2CH2CH3 


-CH2CF3 


-CHaCHrcHa), 


-CH2CF3 


-CH2C(CH3)3 


-CH2CF3 


-C3H5 


-CH2CF3 


-C5H9 


-CH2CF3 


-CeHii 


-CH7CF3 


-CH2C6H6 


-CHpCR, 




-CH2CF3 


3-pyridyl 


-CH2CF3 


2-pyridyl 



47 



wo 2004/033431 



PCT/US2003/031509 



TABLE 1-9 



Ar 


R. 




XT" 


-CeHe 


-H 


-CeHa 




-CbHr 


■CH2CH3 


"CbHb 


~C H 9C HoC Hi 


-CeHs 


-CH(CH3)2 




-CHsCHpCH^CH^ 

» ■^■»^p i^^^a s^^^t 


-CeHa 


-CH2CH(CH3)9 


"CeHg 




"CeHg 


-CaHfi 


""CbHb 




"CftriR 




"•CgHe 








"CeHe 


3-Dvridvl 




2HDvrid\/l 


-CHjCCEt 




-CH2CO2EI 


-CHa 


-CH,CO,Et 




-CHsCCEt 




-CH?CO,Et 


-CHfCHOo 


-CH2CO:>Et 


i^"^^* i^^^i ■2V^i 13 


-CHsCOpH 


-H 


-CH2CX)i>H 


v.'i 13 


-CHi^CO^H 


v^i 12^^ 1 13 


-CH2CO2H 




-CH2CO5H 


wi lywi 13/2 


-CH9CO9H 


w» 12 wl 12 wi 13 


-C5HQ 


-H 


-C5H9 


wl 13 




~'CH2^H3 


"C5H9 


v*i ■2v>i i2^^i 13 






■"C5H9 


■2^'> ■2^^' I2^^i '3 




-H 




-CH3 


-CeHii 


-CH2CH3 


"CeHu 


-CH2CH2CH3 




"CeHu 


-CH(CH3)2 




-CeHu 


-CH2CH2CH2CH3 


-CH2C6H6 


-H 




-CH2C6He 


-CH3 




"CH2C6H6 


-CH2CH3 




-CH2C6He 


-CH2CH2CH3 




-CH2C6H6 


-CH(CH3)2 




-CHaCsHfi 1 


-C H2CH2CH2CH3 
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TABLE MO 



Ar 


R, 


Ri 


N^F 


-CHa 


-H 


-CHa 


-CH, 




-CHa 




-CK, 




-CHa 


-CH(CH-*V> 


-CHa 


-CHoCHoCHoCHc* 

• i^^^l 1^%^! 


-CHa 


<c^^' i\Vi^i 13/2 


-CHa 


i^Nxi 13/3 


-CHa 


'^^^5 


-CHa 




-CHa 




-CHa 


~CH2C6H6 






-CHa 


3-Dvriri\/l 


-CHa 


2-Dvrfdvl 


""CH2CH3 




■'CH2CH3 


wi 13 


-CH2CH3 


N.'i I2^^i 13 


"CH2CH3 


v^i i2\i^i 12^^' 13 


~CH2CH3 




■•CH2CH3 


i^*.*! I^V./! lyV^I 13 


■OH2CH3 


-CHoCHrcHoV, 


-CH2CH3 


v-^i i2^V^*'3/3 


"CH2CH3 


-C3H5 


— C H3 


-CrHft 


»zwi la 




"C H 2C H3 


~CH2C6H6 


— Oil9Cr1*a 






3-nvrirl\/l 




?-n\/riH\/l 




1 1 




v/i 13 


""CH2C H 2C H3 


13 


••CH2C H2CH3 


wi 12^1 12^1 13 


■"CH2C H2C H3 


— v^i lywi 13^2 


-CH2CH2CH3 


-CH2CH2CH2CH3 


-CH2C H2C H3 


-CH2CH(CH3)2 


-CH2CH2CH3 


-CH2C(CHa)3 


-'CH2C H2CH3 


-C3H5 




-CH2CH2CH3 


-CsHg 




-CH2CH2CH, 






-CHaCHpCH, 


•*CH2C6He 




-CH2CH2CH., 


-CeHe 




-CHjCHjCH, 


3-pyridyl 




-CH2CH2CHa 


2-pyridyl 
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TABLE Ml 



Ar 


Ri 


Ri 


N p 


-CH(CH3)2 


-H 


-CHfCHa), 


-CH, 

«^ 


-CHfCHa)? 


'■CH2CH3 


-CHCCHs), 




-CH(CH.O, 


-CHfCHs), 


-CHfCHa), 


»^»^» i^>^i i^^^i ij 


-CHfCHa)? 


-CHjCFKCH'i^o 

i^^^v lYv^i '3/2 


-CHfCHa)^ 


'^V^^N^I 13/3 


-CH(CH3)2 


"C3H5 


-CHfCHs)? 


"C5H9 


-CH(CH^)i> 




-CH(CH3)2 


wi 12^0' '6 


-CH(CHf^)9 




-ChKCHa)^ 


3-Dvridvl 


-CH(CHO? 


2-Dvridvl 


-CH2CH2CH2CH3 


-H 


-CH2CH2CH2CH3 


-CH3 


-CH2CH2CH2CH3 




"GH2CH2CH2CH3 




•CH2CH2CH2CH3 


-CHfCH^^r> 


~CH2CHl2CH2CH3 


v^i i^v^i i2v^i i2v^i 13 


•C H2CH2CH2CH3 


\'2\J\ 13^2 


"CHoCHoCHoCHq 

'^^» '4^' 


Wi i2w^v-/i 13/3 


~C H2G H2CH2CH3 


"C3H5 


• i^^i^i 


"C5H9 


■ P^^^i B^^^l 1^ 


-CgHn 


~CH2CH2CH2CHl3 


~CH2CgH6 


~CH2CH2CH2CH3 


"CgHg 


"C H2CH2CH2CIH3 


3-Dvridvl 




p-nvrirlx/l 


-CH2CF3 


-H 


~CH2CI"3 


-CHq 

wl 13 


■CH2CF3 




"'CH2CP3 


wi 12^1 12^1 13 


"CH2CF3 


Vi/i i^wi 13/2 


-CH2CF3 


-CH2CH2CH2CH3 


-CH2CF3 


-CH2CH(CH3)? 


-CH2CF3 


-CH2C(CH3)3 


-CH2CF., 


-C3H5 


-CH2CF., 


-C5H9 


-CH2CF, 


-CeHii 


-CHpCFa 


-CH2C6H6 




-CHsCFa 






-CH,CF, 


3-pyridyl 




-CH,CF3 1 2-pyridyl 
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TABLE M2 



Ar 


R, 


R. 




-CeHe 


-H 




"CH, 


-CeHe 


-CH2CH3 


-CeHe 


-CH2CH2CH3 


-CeHe 


-CHfCH,), 


"CeHe 


-CH2CH9CH;>CH, 


-CeHe 


-CHjCHrcH,), 


-CeHe 


-OH^CiCHqj^ 


-CeHe 


-CaHs 


-CeHe 


"CsHg 


-CeHe 




-CeHe 


"CH^CfiHft 


-CeHe 


"CbHb 


-CeHe 


3-DVriclvl 


-CeHe 


2-pyridyl 


-CHsCOs^Et 


-H 


-CH^COpEt 


-CHa 


-CHjCOpEt 


"'CH2CH3 


-CHpCOpEt 


-CH2CH2CH3 


-CHpCCEt 


-CH(CH.-,)o 


-CH^COpEt 


-CH2CH2CH2CH3 


-CH?COpH 


-H 


-CHpCOpH 


-CHa 


-CHpCOpH 


-CH2CH3 


-CH;>CO,H 




-CH2CO9H 


-CH(CH3)2 


-CHpCOpH 


-CH2CH2CH2CH^ 


-CsHg 


-H 


"CsHg 


-CHa 


-CsHq 


— CH2C^H3 


-C5H9 


"CHpCHoCHq 


-CsHq 


-CH(CH3)2 


-C5H9 


-CH2CH2CH2CHa 


-CqHh 


-H 


-CbHh 


-CHa 


-CeHii 


-CH2CH3 


-CeHu 


-CH2CH2CH3 




-CeHu 


-CH(CH3)2 




-CeHii 


-CH2CH2CH2CH3 




-CHaCeHe 


-H 




"CH2C6H6 


-CH3 




-CH2CeH6 


-CH2CH3 




-CH2CfiHfi 


-CH2CH2CH3 




-CH2C6HB 


-CH(CH3)2 




"CHaCeHe 


-CH2CH2CH2CH3 



SI 
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TABLE MS 



Ar 


Ri 




N 


-CHa 


-H 


-CHs 


wl 13 


-CH3 


i2wi 13 


-CH3 


'■CH2CH2CH3 


-CH3 


wrnon3^2 


-CH3 


^^■»2>«'ri2v/ri2wri3 


-CH3 


wri2 wn \on3 j2 


-CHs 


-v-rn2wvi-fn3j3 


i:iiJ3 




-CH3 




-CH^ 




wl 13 


"V-»n206n8 






-CH3 


o-pynayi 


-CH3 






n 




-on3 




'•v^n2wn3 




"\-»n2wri2wn3 




-v^nvv-'n3;2 




-PH«PH PW Pl-l 
-on 2 w rijO n 2 w n 3 




-PHoPH^PH ^ 

wn2wil\On3y2 


'1 13 


-^n20(OH3)3 


i2^^i 13 






p l-l 


Wl I2WI 13 




"CH2OH3 


-PW P i-l 


Wl I2^»»3 


P l-l 


~C H3 


o-pynuyi 


— CH2CH3 


^"Pynuyi 


"Ci i2^i^2Cn3 


M 

-n 


Wl i^wi t^y^i 13 


-PM 


i^^^i •2'^* "3 


-v^n2wn3 


i2y^* i2^^i 13 


-PH^PM PW 
-on2wn2V-»n3 


J riot *l^o 

^"'i i^Vi^i i2Vi'i 13 


-PH/PW^\« 


-CH2CH2CH3 


*'CH2CI~l2C H2dH3 


-CH2CH2CH3 


-CH2CH(CH3)=> 


~CH2CH2CH3 


-CH2C(CH3)3 


-CH2CH2CH3 


"C3H5 


-CH2CHpCHr, 


-C5H9 




-CH2CH2CH3 


"CeH-ii 




-CH2CH2CH3 


-CH2C6He 




-CH2CH2CH3 






"CH2CH2CH3 


3-pyridyl 




-CH2CH2CH3 


2-pyridyl 
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TABLE 1-14 



Ar 


Ri 


S2 




-CHCCHak 


-H 


itV 

N 


-CHCCHa)? 


-CH3 


-CHfCHa), 






n ol_* ri oi_* H 0 


-CH(CH3)2 






-CH(CHa)? 


i^>^i i^^^i 12^^ 1 "3 




-CHfCHs), 


i^v^i lyx^i 13/2 




-CH(CH3)2 


"C H2C ( C ^13)3 




-CHfCHaW 






-CH(CH3)2 


"C5H9 




-CH(CH3)o 


"CeHti 




-CH(CH3)2 


~CH2C6H6 




^1 13/2 






-CHfCHa)? 


3-n\/ridvl 




"CH(CH3)2 


2-Dvridvl 




~(3*^^^C.^H^^yHg^jH3 


-H 




-CH2CH2CH2CH3 


13 




P B^^^l i^-^^V 


wi i2^^i 13 




■ ■^■•fc^* V^^K^I 


12^^! i2^^i '3 




~CH2CH2CH2CH3 


-wi tWfi 13/2 




"CH2OH2CH2CH3 


*rirti *riAl 
wi 12^* "2^' t2\^l 13 




i^^^i l^^^l I^X^I Ij 






IV^^t i^^^l I^X^I I^J 


0 n 2 V-/ V 0 n 3 73 




— w lio wHoL* HoC^ Ho 

l^^^i I^X^i i^V^I 


-CoHc 




~t jH»\t »HaI .H#%I .Ha 
i^N^i i^v^i i^N^l 13 






—i jH^t -Ik^I •r4nl ^r4n 
i^v^i i^v^i i^v^l 13 






(^^i^i i^v^i i^^^i 13 


\./n2w6'^6 




i^v^l 121^^1 13 






""vviioL^rioC jHoC *Ho 
i^N^i f^v^i '3 


OTjyi luyi 




i^N^l I^V^I fV^^I 13 


^-pynayi 




"'^^^^S^' F^3 


-H 

n 




F3 


-THo 
vvn3 




^C^H<gf^ j— g 


■'OH2CH3 






"'CH2CH2CH3 




wi i^wi 3 


-CHrCHo^o 

v^n^wn3/2 




-CH2CF3 


-CH2CH2CH2CH3 




-CH2CF3 


-CH2CH(CK,)^ 




-CH2CF3 


-CH2C(CH3)3 




-CH2CF3 


-C3H5 




"CH2CF3 


"C5H9 




-CH2CF3 


•^eHn 




-CH2CF3 


-CH2C6H6 




-CH2CF3 


-CeHe 




-CH,CF, 


3-pyridyl 




-CH2CF3 


2-pyridvl 
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TABLE 1-lS 



Ar 




Ri 






-H 




-CeHe 


-CH3 


-CeHs 


-CH2CH3 


"CeHe 


-CH2CH2CH3 


-CbHb 


-CH(CH3)2 




-CbHb 


''CH2CH2CH2CH3 




-CbHb 


-CH2CH(CH3)2 




-CbHb 






-CeHe 


-CaHs 




-CbHb 












■CbHq 






-CeHg 


-CeHe 




-CqHb 


3-pyridyl 




-CfiHs 


2-Dvridvl 




-CHsCOpEt 


-H 




-CH2CO?Et 


-CH3 




-CHjCOaEt 


~^^H2^^H3 




-CH2C02Et 


— CH2CH2CH3 




-CHsCOsEt 


-CHCCHsW 




-CHaCOaEt 


'"CH2CH2CH2CH3 




-CH2CO2H 

^ ^ * 


-H 




-CH2CO2H 






-CH2CO2H 


"^^j^2^>H3 




-CH2CO2H 






-CH2CO2H 


-CH(CHqV> 




-CH2CO2H 


v^^^i l^^^l 




-C5H0 


-H 




-CsHg 


-CH3 




"C5H9 






"C5H9 


— l^lloL^I— lov 




"C5H9 


-CHfCHq)? 
wi i^wi 13/2 




"C5H9 


— w II 0 w il H oC^ H 0 

M^^^m l^^^p Ij/X^f 




-CeHii 


-H 




-CaHii 


-CH3 




-CeHii 


-CH2CH3 




-CeHii 


-CH2CH2CH3 




-CeHii 


- -CH(CH3)2 




-CeHi-j 


-CH2CH2CH2CH3 




-CH2C6H6 


-H 




-CH2C6H6 


-CH3 




-CH2C6H6 


-CH2CH3 




-CH2CeH6 


-C H 2C H2CH3 




-CH2CBH6 


-CH(CH3)2 




•CHaCeHa 


-CH2CH2CH2CH3 
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TABLE 1-16 



Ar 


R, 


Ri 


N 


-CHa 


-H 


-CK, 


-CHa 


-CHs 


-CH2CH3 


-CK, 


-CH9CH9CH3 


-CHa 


-CH^Ha):. 


-CHa 


'•CH2CH2CH2CHq 


-CHa 


-CH2CH(CH.-,)? 


-CHa 


-CH2C(CH3)3 


-CK-, 


-C3H5 


-CHa 




-CK, 




-CHa 




-CHa 




-CHa 


3-pvridvl 


-CHa 


2"Dvridvl 

KJ'»«JF« 


-CH2CH3 


-H 


-CH2CH3 


-CH3 


-CH2CH3 


~CH2C H 3 


-CH2CH3 


~'CH2CH2CH3 


-CH2CH3 


-CH(CH3)o 


-CH2CH3 


~CH2CH2CIH2CH3 


"CH2CH3 


-CH2CH(CH-,W 


-CH2CH3 




-CH2CH3 




-CH2CH3 


"C5H9 


-CH2CH3 




-CH2CH3 




~CH2CH3 




-CH2CH3 


3-DVridvl 


-CH2CH3 


2-Dvridvl 


-'CH2CH2CH3 


-H 


-CH2CH2CH3 


-CH3 


-CH2C HpC H3 


'*^^H2CyH3 


-CH2CH2CH3 




-CH2CH^CH3 




-CH2CH2CH3 


-CH2CH2CH2CH3 


-CH2CH2CH3 


-CH2CH(CH3)^ 




-CH2CH2CH3 


-CH2C(CH3)r. 




'•CH2CH2CH3 


-C3H5 




-CH2CH2CH3 






"•CH2CH2CH3 


-CeHn 




-CH2CH2CH3 


-CH2C6H6 




-CH2CH2CH3 






-CH2CH2CH3 


3-Dyridyl 




-CH2CH2CH3 


2-pyridyl 
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Ar 



or 



Ri 


Ri 


-CH(CH3)2 


-H 


-CH(CH3)2 


•"CH3 


-CH(CH3)2 


~CH2CH3 


-CH(CH3)2 




-CH(CH3)2 


-CH(CH3)2 


-CH{CH3)2 


■ •4C^^' '^^^^ 


-CH(CH3)2 


-CH2CH(CH3)? 


-CH(CH3)2 




-CH(CH3)2 




-CH(CH3)2 


■C5H9 


-CHfCHa)? 




-CH(CH3)2 








-CHfCHa)? 


3-Dvridvl 


-CHfCHa)? 


2-nvridvl 


~CH2CH2CH20H3 


-H 


~CH2CH2CH2CH3 








~CH20H20H2CH3 




~CH20H2CH2CH3 


lys^i 13/2 


• P^^^l B^^^* H^^^l 


pv^^i i^^^i iv^^i 13 


""CH2CH2CH2CH3 


i^v-zi 13/2 


"■"V^ 1*1 9 w n 0 \_/ II 0 W 11 Q 
'ft'^' »^»-'" •^;'*^< M 


v>i i2v-'yv»'i 13/3 


i^^^i t^v^i i^v^i 


■C3H5 


i^V^l i^^^l 1^ 


-C5H9 


— t. ^H*il jH^t .H«*i .H<t 
i^^^i i^x^i 12^" 13 




**^^H2CH2CH2CH3 


~CW2C6H6 


t^X^I l^^^l I^V^I 




i^^^i i^^^i i^^^i fj 


3-nvridvl 






••^^^^2^^^' 3 


1 1 


~^^H2^^^3 


-CHo 








~^^H2^^H2^^^3 


~CH2^f*3 




-CH2CF3 


'"GH2CH2CH2CH3 


-CH2CF3 


-CH2CH(CH3)2 


-CH2CF3 


-CH2C(CH3)3 


-CH2CF3 


-C3H5 


-CH2CF3 


-C5H9 


-CH2CF3 




-CH2CF3 


-CH2C6H6 


-CH2CFa 


"CsHe 


-CH2CF3 


3-pyridyl 


-CH2CF3 


2-pyridyl 
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TABLE M8 



Ar 


Ri 






wo» 'O 


-H 


-CfiHa 


-CH3 










■CqHq 




-CeHe 


jllll .aMo* All^ll *Hr\ 

v^i i^Vi'i i2^i^i i2^^i 13 




-CHoCHfCHo^o 

x^i ■2Vi'i i\v>i "S/Z 




-CHoCfCHoV. 

^■/i I2^^wi 13/3 


"^^^ 






"CsHg 




-CgHii 








"CeHg 




!^-n\/riH\/l 


"CfiHg 


P-nvriHv/l 


-CHoCOoEt 


-H 
1 1 


-CHoCOoEt 


-CH, 
v>i 13 


-CHoCOoEt 




"CHoCOoEt 


''CH2CH2CH3 


-CHoCOoEt 


-CH/CHo'lo 
-on\o^n3^2 


-CHoCOoEt 


-nHoCHoCHoPHo 

i2V>ri2^«i2'*^'*3 


-CHoCOoH 


-H 
1 1 






-CHoCOoH 


-PH^PI-I« 
-\^n2^n3 


w ri2 w v«» 2n 


-PH«PI-I^PI-1« 


-CHoCOoH 


""wn\v-*n3/2 




-PH^PHoPI-l«PH« 
-^ri2vn2>-'n2v-'n3 




-n 




-PH.. 


-C.=Hn 


"^-^112^113 


-C=Hn 


-PH«PH«PH^ 


-CnHn 

^ng 




-CcHft 


-PH^PHoPH^PH^ 


"CeH"! 1 


-H 


-CgH-ji 


-PHo 
^« 13 


"■CgH-t ■! 


H2^^ H3 


-CfiHii 


-CH2CH2CH3 


-CeHii 


-CH(CH3)2 


-CeHii 


-CH2CH2CH2CH3 


-CHaCeHs 


-H 


-CH2C6H8 


-CH3 


-CH2C6HS 


-CH2CH3 


-CHsCeHs 


-CH2CH2CH3 


-CH2C6HB 


-CH(CH3)2 


"CH2C6H6 


-CH2CH2CH2CH3 
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TABLE M9 



At 


Ri 




or' 

N 


-CHa 


-H 


"CHa 


-CHa 


-CHa 


"^^Hj^^Ha 


-CHa 


XiVi i^'s^M 13 


— C^Ha 


-CHfCH^^o 


-CHa 


*L «rioL aIiai «ri#«f .PHa 

^1 "2^' *2y^* i2\^* *3 


-CHa 


-CHoCHfCHo^o 




-CHoCfCHo^o 

wi 12 vv^* '3/3 


-CHa 


-CaHs 




-C«H« 




"CeHu 


-CHo 


-C H2CqH^ 




•C^Hg 


-CHo 


?i-ri\/riri\/l 
o^jyi fuyi 


-CHo 




"CHjC H3 




i^vyi 13 


-CHo 

13 


wi t^\^i 13 


— CH2C H3 




— CH2CH2CH3 


i^v^i 13 






'"CH2CH2CH2CH3 


H2^^H3 


\-rn2vvn^wn3y2 




Vv n 2^-' •'3/3 


-CHoCHq 




■ ^CHoCHo 










"\vn2^6ri6 






-CH2CH3 


o-|jyi luyi 


-CHoCHo 


^ pyi lUyi 


~CH2CH2CH3 


n 


"CH2^^H2CH3 


wna 


" H 2^^ H2^^ H3 


~vyn2V-rn3 


— C H 2C H2C H3 


-wn2wn2*-'ri3 


H 2^^ ^*^2^^ ^"^3 


wri^s*»ri3y2 


~C H2C H2C H3 


~t ^ri*^t jHoI jH»i1. »Ho 
■ i^^^i i^^^i 


-CH2CH2CH3 


-CH2CH(CH3)2 


-CH2CH2CH3 


•"CH2C(CH3)3 


-CH2CH2CH3 


-C3H5 


-CH2CH2CH3 


-C5H9 


-C H 2CH2C H3 


-CeHi^ 


-CH2CH2CH3 


-CH2C6H6 


-CH2CH2CH3 


-CfiHe 


-CH2CH2CH3 


3-pyridyl 


-CH2CH2CH3 


2-pyridyl 
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TABLE 1-20 



Ar 








"vi iv^' '3yz 






ivwi 


-CH3 


'3>Z 


■■^^H2^ H3 


N 


"V/rn^vi '3/2 


"'CH2CH2^^3 


"*Vy^i i^wi 13/2 


>✓! ly^l 13/2 






~CH2CH2CH2CH3 






v^ngv-r n "3^2 




—\yn^N-'ri3/2 


-PHoP^PHo'^, 
Vyn2w^\Mfri3^3 




•\^nv.v*»ii3^2 


-PoW,r 










■v^n^^n3y2 






-wn^v-»n3/2 


-PH«P«H« 

•*on2v-»8riB 




-v./nvv^n3/2 


•P«W« 




"v»nvv/ri372 


o^pyi luy 1 




~on^wn3/2 


^"Pynuyi 




ri2^-'^ri 2*^112 w 113 


-W 




01 12^1 i2v-'i 12*-'' '3 


-PHo 




-PH«PH«PI-!«PH« 
~on2^ii2V-'n2V-» 113 


-PH^PH« 
"•0112^113 




-PH^PH^PHoPHo 


-PH^PH^PH^ 




-PH*.PH«PH«PH« 
"v/n2V/n2V'/n 2^ 113 


-PWrPHo^o 
-vyrnon3/2 




-PI-I^PI-I«PI-I«PI-I« 
~ 0 n 2^ ri 2^-' n 2 V-/ n 3 


-PW^PW PW^PW^ 




-PM^PH^PM^PH^ 

~ori2 w 112^-' 112 v> 113 


-PW«PW/PW \« 




-PM^PH^Pl-I^P 


-PW^P/PH^^ 
-on2\-'vwn3;3 




-PW PW PM Pl-I« 
n 2V-» ri 2^--' 112 w n 3 


-P w 




PW PW PW PW^ 


-P w 




-PH-PM-PW-PH- 






PW PW PW PW 

-0 n 2^ 112^-' n20 n 3 


PM p |_l 

-on2^6rl6 




-PW^PW^PW^PW^ 
-v-fn2wn2v^n2wn3 






-P*W PW PW PW 


o-pyriuyi 




_PW PW PW PW 

"V^n2^ ri 2 wn2 v/n3 


^-pyriuyi 




PW PP 


-W 




-PW PF 


PW 




-PW«PPo 


-PW PW^ 




-PW«PF« 


-PW«PW«PW« 
-on2wn2>-'n3 




-PH^PFo 
"V-/n2v^r3 


_pW/PWo^« 




H2^^ F3 


"*^^H 2^^ ^2^^ H 2^^ H 3 




-CH2CF3 


-CH2CH(CH3)2 




-CH2CF3 


-CH2C(CH3)3 




■OH2CF3 


-C3H5 




-CH2CF3 


-C5H9 




-CH^CFs 






-CH2CF3 


-CH2C6HQ 




-CH2CF3 


"CeHe 




-CH2CF3 


3-pyridyl 




-CH2CF3 


2-pyridyl 
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TABLE 1-21 



Ar 


Ri 








-H 




-CH3 




"CH2CH3 








-CHfCHq)^ 




wi t^v^i i^v^i i2^^i 13 




-CH-^CHfCHo^o 

v^i 12 vi Hwi 13/2 




-CHoC(CHqV» 

Vi/i i2v^\vi 13/3 






~CeHe 




-CeHe 


-CeHii 


"CeHe 




"CgHe 


oe»»B 


-CgHe 


o"jjyi luyi 


"CqHq 




-CHjCOoEt 


1 1 


-CH^CO^Et 


wr 13 


-CHoCO^Et 


■"C H2CH3 


-CH2C02Et 


'* ^> H 2^^ H2^' 


-CHpCO^Et 




-CHoCOoEt 


~^^H2CH2CH2CH3 


-CH9C09H 


1 1 


-CHoCOoH 




-CHoCO^H 


wi l2Vi'i 13 


-CHoCOoH 




•<JHoCOoH 






v-/ ii2>^ ri2V^n2^ 113 


-C5H9 


-H 

n 


"CsHg 


""V^il3 


-C5H9 




■"C5H9 


0112^1120113 


-CiiHa 


v,'n\\^n3^2 


•"C5H9 


H2C H2C H2^^H3 


"CqHi 1 


1 1 


"CgH-j-f 




-CeHii 


~C H2C H3 


-CeHii 


-CH2CH2CH3 


-CeHii 


-CH(CH3)2 


-CeHi 1 


-CH2CH2CH2CH3 


-CH2C6H6 


-H 


-CH2C6H6 


-CH3 


-CH2C6He 


-CH2CH3 


'•CH2C6Hg 


-CH2CH2CH3 


-CH2C8He 


-CH(CH3)2 


-CH2C6He 


~CH2CH2CH2CH3 
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TABLE 1-22 



Ar 


R. 




rV- 

^ 


-CH, 


-H 


-CHa 


-CH3 


-CK, 


■CH2CHa 


-CHa 


-CH2CH:>CH'4 


-CHa 


-CH(CH3)2 


-CHa 


-CH2CH2CH2CH^ 


-CHa 


-CH2CH(CH'^)s> 


-CHa 




-CHa 




-CHa 




-CHa 




-CHa 




-CHa 


"CqHq 


-CHa 


3-Dvridvl 


-CHa 


2-DvridvI 


~CH2CH3 


-H 


"•CH2CH3 


-CH3 


"CH2CH3 




-CH2CH3 




'"CH2CH3 


WI lyVp/i 13/2 


~CH2CH3 


i^^^i x'^y^y 13 


~CH2CH3 


1 i^^^i ly^^i 13/2 


~CH2CH3 


-CHoC^CHo^o 

v^i I2v✓^^^l 1373 


"CH2CH3 


"C3H5 


~CH2CHa 




"CH2CH3 




•'CH2CH3 


I2^D' "O 


~CH2CH3 




"CH2CH3 


3-Dvrirlvl 


""CH2CH3 


2-Dvridvl 


"CH2CH2CH3 




■•CH2CH2CHa 


-CH* 

WI 13 


■'CH2CH2CH3 


~^^H2^^^ ^3 


-CH2CH2C H3 




-CH2CH2CHq 


Ni'i 'V^^' '3/2 


-CH2CH2CH3 


-CH2CH2CH2CH3 


-CH2CH2CH3 


-CH2CH(CH3)2 




-CH2CH2CH3 


-CH2C(CHa)a 


-CH2CH2CH3 


-CaH« 




-CH2CH?CH3 


-CsHg 




-CHzCH^CHa 


-CeHii 




-CH2CH,CH, 


-CH2C6He 




-CH2CH2CH3 






-CH2CH2CH3 


3-pyridyl 




-CHzCHjCHa 


2-pyridyl 
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TABLE 1-23 



At 










-H 




iv^i '3/2 


vl 13 








_V* 'V^i '372 


~CH2C H2C H3 




1372 






—VI 13/2 


^f^aI aP^mI >rHMi .pHa 
^1^1 12^1 1201 1201 13 




i\vi '3/2 


-PHoPHrPHo^o 

0112'^'' ^0113 J2 




^1^1 13/2 


-PH^P^PH^V 
•on20^on3/3 






-P«H^ 
"osns 




-v^ni^n3;2 








-P^H-- 






-PH^P«W« 
••on2w6n5 




i^vi 13/2 


-P^H* 
"Oerls 




~^^H(CH3)2 


^-,nv/riHv#l 

o-pyi luyi 




"V./I 1^^113/2 


^'Ijyi luyi 




vr i2vi 12^' '2^''3 






~CH2CH2CH2CH3 


-0113 




"CH2CH2CH2^H3 


-PH^PH^ 
on2on3 




"C H2C H2C H2C H 3 


-PH^PH«PH« 




V 112^ ri2V^ ri2 n 3 


-urn^on3j2 




~CH2CH2CH2CH3 


-PH^PHoPH^PH 
~on2on2on2on3 




wn2^ri2vn2wn3 


-PH^PW^PM \ 
"On2on\on372 




vn2^ri2>-*n2vn3 


"on2wvon373 




wii2v^ri2v-»ri2wri3 






wri2»^ri2v_yri2^ri3 


P H 




-PH^PH^PHcPH^ 


-oenii 




-PHoPH^PH«PH« 


-PH P W 




-PH^PH^PW^PW^ 
"0n2wn2wn2wri3 


-osne 




-PH^PH«PH«PH« 
wn2wri2wri2^»'3 


o-pynuyi 




-PH«PH«PW«PW« 


^ pynayi 




-PI-I«P.F« 
"*vii2vi 3 


-n 






-PW 




011201 3 


-PH«PM« 
-01120113 




— vi i2vi 3 


-PH^PH^PM^ 
0 1120 1120 113 




011201 3 


"^nvon3/2 




— C H 2C F3 






-CH2CF3 


-CH2CH(CH3)2 




-CH2CF3 


-CH2C(CH3)3 




-CH2CF3 


-C3H5 




-CH2CF3 


-C5H9 




-CH2CF3 


-CeHu 




-CH2CF3 


-CH2C8H6 




-CH2CF3 






-CH2CF3 


3-pyridyl 




-CH2CF3 


2-pyriclyl 
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TABLE 1-24 



At 


R] 














-CH3 




"CH2CH3 


N ^ 










-CHfCH^)o 






v^i i2v^i i2^^i i2^^i 13 






V^l %J>\^\ I^X^I 1^/2 






-CHoC^CHoY* 












-CrHq 






-C^H.. 
~6nii 






-CHoCeHe 

wn2^^n6 






-CeHe 






0 pyiiuyi 




"CsHq 


O.nx/rirK/i 




-CHoCO^Et 


-H 




-CHoCO^>Et 


-CHo 




-CHoCOoEt 


-CHoCHo 

wi 12^1 13 




-CHoCOoEt 

v^i i2v^v^2"~^ 


-CHoCHoCHo 




-CHoCOoEt 


-CH^CHok 




-CHoCOoEt 


-CHoCH^CHoCHo 




-CHoCOoH 


-H 




-CHoCOoH 


-CHo 




-CHoCOoH 


-CHoPH^ 
wri2vri3 




-CHnCOoH 


-rH-.rH«ci-i« 

"vyri2wn2vn3 




-CHoCOoH 


-\-»n^\-/n3j2 




-CHoCOoH 


wri2wri2v^ri2v«»ri3 




■■C5H9 


-H 

n 




-C5H9 


-CHo 




v^5n9 


-on2vyn3 




-CsHg 


- CH2CH2C H3 




-C5H9 


'-\^ri^^n3^2 




"C5H9 
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L Pharmacentica] compo^ons 

Candidate coirq)ounds selected for jRirflier development can be formulated into 
pharmaceutical compositions using techniques well known to those in the art Suitable 
pharmaceutically-acccptBble caniers are available to fliose in the ar^ for example, see 
5 Remington's Phannaceutical Sciences, 16"* Editicm, 1980, Mack Publishing Co^ (Oslo et al., 
eds.). 

While it is possible ftat, for use in the prophylaxis or treatment a compoimd of the 
invention may in an alternative use be administered as a raw cx pure chemical, it is preferable 
however to present the con5)ound or active ingredient as a pharmaceutical formulation or 
10 composition. 

The invention thus fiirther provides phannaceutical formulations conqjrising a 
compound of the invention or a phani^eutically acceptable salt or derivative thereof together 
with one or more pharmaceutically acceptable carriers therefor and/or prophylactic ingredients. 
The carrier(s) must be "acceptable" in the sense of being compatible with the other ingredients of 
15 the formulation and not overly deleterious to the recipient thereof 

Pharmaceutical formulations include those suitable for oral, rectal, nasal, topical 
(including buccal and sub-lingual), vaginal or parenteral (including intramuscular, sub-cutaneous 
and intravenous) administration or in a form suitable for administration by inhalation or 
insufflation. 

20 The compounds of the invention, together with a conventional adjuvant, carrier, or 

diluent, may thus be placed into the form of pharmaceutical formulations and unit dosages 
thereof, and in such form may be enq)loyed as soUds, such as tablets or filled capsules, or Uquids 
such as solutions, suspensions, emulsions, elixirs, gels or capsules filled with the same) all for 
oral use, in the form of suppositories for rectal administratiol^ or in the form of staile injectable 

25 solutions for parenteral (including subcutaneous) use. Such pharmaceutical compositions and 
unit dosage forms thereof nwy comprise convaitional ingredients in conventional proportions, 
with or without additional active compounds or principles, and such unit dosage forms may 
contain any suitable eflfcctive amoimt of the active ingredient commaisuiate with the intended 
daily dosage range to be employed. 

30 The dose when using the compounds of the Formula (T) can vary within wide limits, and 

as is customary and is known to the physician, it is to be tailored to the individual conditions in 
each individual case. It depends, for example, on the nature and severity of the illness to be 
treated, on the condition of the patient, on the compound employed or on whether an acute or 
chronic disease state is treated or prophylaxis is conducted or on whether further active 

35 compounds are administered in addition to the con:q)Ounds of the Formula (T). The daily dose 
can be divided, especially when relatively large amounts are administered, into several, for 
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exaiiq)le 2, 3 or 4, part administratibm. If apjxopriate, depending on individual behavior, it may 
be necessary to deviate upward or downward ftom flie daily dose as indicated. 

The amount of active ingredient, or an active salt or daivative fhereot required for use 
in treatment win vary not only with the particular salt selected but also wifli the route of 
administratiQn, the nature of the condition being treated and the age and condition of the patiait 
and will ultimately be at Ihe discretion of the attendant physida^ fageneral,one 
•skilled in flic art understands how to extr^DoIate in vivo data obtained in a model ^an, 
typically an ammal model, to another, such as a human. IVpically, animal models include, but 
are not limited to, the rodents diabetes models as described in Example 1 8, infra, or the mouse 
artherosclerosis model as described in Example 19, infra. Jn some circumstances, these 
extrapolations may merely be based on the weigjit of the animal model in comparison to another, 
such as a mammal, preferably a human, however, more often, these extrapolations are not sfanply • 
based on weights, but rather iacoiporate a variety of factors. Representative factoid include the 
type, age, weight, sex, diet and medical condition of the patient, the severity of the disease, the 
route of administration, pharmacological considerations such as the activity, efficacy, * 
pharmacokinetic and toxicology profiles of the particular compound employed, whether a drug 
delivery system is utilized, on whether an acute or chronic disease state is being treated or 
prophylaxis is conducted or on whetiier further active compounds are administered in addition to 
the con^unds of tiie Formula (T) and as part of a drug combination. The dosage regimen for 
treating a disease conditicm witii the compounds and/or compositions of this invention is selected 
in accordance with a variety factors as cited above. Thus, the actual dosage regimen enqjloyed 
may vary widely and flierefore may deviate from a prefened dosage regimen and one skilled in 
the art will recognize that dosage and dosage regimen outside these typical ranges can be tested 
and, who-e apjaropriate, may be used in the methods of this invention. 

The desired dose may convenienfly be presented in a single dose or as divided doses 
administered at ^{ropriate intervals, for exanq)le, as two, three, four or more sub-doses per day. 
The sutdose itself may be further divided, e.g., into a number of discrete loosely spaced 
administrations. The daily dose can be divided, especially v/hen relatively large amounts are 
administered as deemed appropriate, into several, for exan^le 2, 3 or 4, part administrations. If 
appropriate, depending on individual behavior, it may be necessary to deviate upward or 
downward from the daily dose indicated. 

The compounds of the present invention can be administrated in a wide variety of oral 
and parenteral dosage forms. It will be obvious to those skilled in the art that ftie following 
dosage forms may comprise, as the active component, either a compound of flie invention or a 
phaimaceutically acceptable salt of a compound of the invention. 
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For prq)aring pharmaceutical compositions from the compoimds of the present 
invention, pharmaceutically acceptable carriers can be either solid or liquid* Solid form 
•preparatioEns include powdws, tablets, pills, capsules, cachets, suppositories, and dispersible 
granules. A sohd carrier can be one or more substances wMch may also act as dihients, 
S flavouring agents, solubilizers, lubricants, suspending agents, binders, presofvatives, tablet 
disintegrating ag^ts, or an encapsulating material. 

Jn powders, the carrier is a fne^ divided solid which is in a mixture with the findy 
divided actiye component 

In tablets, the active conq>onent is mixed with flie carrier having the necessary binding 
1 0 capacity in suitable proportions and conq)acted to the desire shape and size. 

Hie powders and tablets may contain varying percentage amounts of the active 
compound. A representative amount in a powder or tablet may contain from 0.5 to about 90 
percent of the active compoxmd; however, an artisan would know when amounts outside of flhis 
rangp are necessary. Suitable carriers for powders and tablets are magnesium carbonate, 
15 magnesium stearate, talc, sugar, lactose, pectin, dextrin, stanch, gelatin, tragacanth,. 
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and flie like. 
The term "preparation" is intended to include the formulation of the active conipound witihi 
encapsulating material as earner providing a capsule in which the active component, with or 
without earners, is surrounded by a carrier, which is thus in association with it Similarly, 
20 cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges can 
be used as soHd forms suitable for oral administration. 

For preparing suppositories, a low melting wax, such as an admixture of fatly acid 
glycerides or cocoa butter, is first melted and the active conq)onent is dispersed homogeneously 
therein, as by stining. The molten homogenous mixture is then poured into convenient sized 
25 molds, allowed to cool, and thereby to solidify. 

Formulations suitable for vaginal administration may be presented as pessaries, tampons, 
creanos, gels, pastes, foams or sprays containing in addition to the active ingredirat such carriers 
as are known in the art to be appropriate . 

Liquid form preparations include solutions, suspensions, and emulsions, for example, 
30 water or water-propylene glycol solutions. For exanqjle, parenteral injection liquid prqsarations 
can be formulated as solutions in aqueous polyethylaie glycol solution. Injectable preparations, 
for example, sterile injectable aqueous or oleaginous suspensions may be formulated according 
to the known art using suitable dispersing or wetting agents and suspending agents. The stOTle 
injectable preparation may also be a sterile injectable solution or suspension in a nontoxic 
35 parenterally acceptable diluent or solvent, for example, as a solution in 1,3-butanediol Among 
the acceptable vehicles and solvents that may be crapioyGd are water, Ringer^s solution, and 
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isotonic sodium cUoride solution. In addition, sterile, fixed oils are conventionany employed as 
a solvent or suspending medium. For this pmpose any bland fixed ofl may be employed 
including synflietic mono- or diglyceides. In addition, fatly acids such as oleic acid find use in 
fhe preparation of injectables. 

The conqwunds according to the present inventira may ftus be formulated for parenteral 
admimstration (e.g. by injection, for example bolus injection or continuous infiision) and may be 
presented in mrit dose form in ampoules, pre-filled syringes, small volume infusion or in multi- 
dose containers with an added preservative. The cooqwsitions may take such forms as 
suspensions, sohitioos. or emulsions in oily or aqueous vehicles, and may contain fomnilatoiy 
agents such as suspending, stabilizing and/or dispersing agents. Alternatively, Oe active 
ingredient may be in powder fonn, obtained by aseptic isolation of sterile soKd or by 
lyophilization firom solution, for constitution with a suitable vehicle, e.g. sterile, pyrogen-fiee 
water, before use. 

Aqueous solutions suitable for oral use can be prepared by dissolving the active 
component in water and adding suitable colorants, flavours, stabilizing and thickening agents, as • 



desired. 



Aqueous suspensions suitable for oral use can be made by dispersing fte finely divided 
active component in water with viscous material, such as natural or synthetic gums, resins, 
methylcdlulose, sodium carboxymethylcellulose, or other weU known suspending agents. 

Also included are solid form preparations which are intended to be converted, shortly 
before use, to liquid fonn preparations for oral administiation. Such liquid forms include 
solutions, suspensions, and emulsions. These preparations may contain, in addition to the active 
component, colorants, flavors, stabflizers. buflEers, artificial and nahnal sweeteners, dispersants, 
tiuctenos, solubilizing agents, and tiie liks. 

For topical administration to the q)idennis the con^xiunds according to fhe invtatioi 
may be foraiulated as ointinents, creams or lotions, or as a tiansdennal patch. 

Ointments and creams may, for example, be fonnulated with an aqueous or oUy base 
with the addition of suitable thickening and/or gelling agents. Lotions may be formulated with 
an aqueous or ofly base and will in general also contain one or more emulsifying agents, 
stabilizing agents, dispersing agents, suspending agents, thickening agents, or coloring agents. 

Formulations suitable for topical administration in the mouth include lozoiges 
comprising active agent in a flavored base, usually sucrose and acacia or hagacanfh; pastiUes 
comprising the active ingredient in an inert base such as gelatin and glycerin or sucrose and 
acacia; and mouthwashes con^rising the active ingredient in a suitable liquid carrier. 

Sohitions or suspensions are applied directly to the nasal cavity by conventional means, 
for example with a dropper, pipette or spray. The formulations may be provided in single or 
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multi-dose form. In the latter case of a dn^per or pipette, this may be achieved by tiie patient 
administering an appropriate, predetermined vohmie of the solution or suspension. In the case of 
a spray, this may be achieved for example by means of a metering atomizing spray punq). 

Administiation to the respiratory tract may also be achieved by means of an aerosol 
5 formulation in which the active ingredient is provided in a pressurized pack with a suitable 
propellant If the compounds of the Formula (I) or pharmaceutical compositions con5)rising 
them are administered as aerosols, for example as nasal aerosols or by inhalation, this can be 
carried out, for example, using a spray, a nebulizer, a punq) nebulizer, an inhalation apparahis, a 
metered inhaler or a dry powder inhaler. Pharmaceutical forms for administration of the 

10 compounds of the Formula (I) as an aerosol can be prepared by processes well-tnown to the 
person skilled in the art. For their preparation, for example, solutions or dispersions of flie 
compounds of the Formula (I) in water, water/alcohol mixtures or suitable saline solutions can be 
employed using customary additives, for example benzyl alcohol or otha: suitable preservatives, 
absorption enhancers for increasing the bioavailability, solubilizers, dispersants and others, and, 

15 if appropriate, customary propellants, for example include carbon dioxide, CFC's, such as,, 
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane; and the like. The 
aerosol may conveniently also contain a surfactant such as lecithin. The dose of drug may be 
controlled by provision of a metered valve. 

In formulations intended for administration to the respiratory tract, including intranasal 

20 formulations, tiie compound wiU generally have a small particle size for example of the order of 
1 0 microns or less. Such a particle size may be obtained by means known in the art, for example 
by micronization. When desired, formulations adapted to give sustained release of the active 
ingredient may be employed. 

Alternatively flie active ingredients may be provided in the form of a dry powder, for 

25 example, a powder mix of the compound in a suitable powder base such as lactose, starch, starch 
derivatives such as hydroxypropylmefhyl cellulose and polyvinylpyrrolidone (PVP). 
Conveniently the powder canrier will form a gel in the nasal cavity. The powder composition 
may be presented in unit dose form for exaniple in capsules or cartridges o^ e.g., gelatin, or 
blistCT packs from which the powder may be administered by means of an inhaler. 

30 The pharmaceutical preparations are preferably in unit dosage forms. In such form, the 

preparation is subdivided into unit doses containing appropriate quantities of the active 
component. The unit dosage form can be a packaged preparation, the package containing 
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or 
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can 

35 be the appropriate number of any of these in packaged form. 
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Tablets or capsules for oral administration and liquids for intravenous administration are 

preferred conipositiQns. 

Ite term "prodrug" refers to compounds that are rapidly transformed in vivo to yield the 

parent compound of the above jfarmulae, for exanq}le, by hydrolysis in blood. A thorough 
5 discussion is provided in T. BBguchi and V. Stella, "Pro-drugs as Novel Delivery Systems," Vol. 

14 of the A.C.S. Symposium Series, and in Bioreversible Carders in Drug Design, ed. Edwaid B. 

Roche, American Pharmaceutica] Association and Petgamon Press, 1987, both of which are 

hereby incorporated by reference. 

J. Combination Therapy/Proph}1axis 
10 While the compounds of the invention can be administered as the sole active 

pharmaceutical agent as described herein above, Ihey can also be used in combination wifli one 

or more agent belonging to the class of drugs known as a-glucosidase inhibitors, aldose 

reductase inhibitors, biguanides, HMG-CoA reductase iiihibitors, squalene synthesis inhibitors, 

fibrate compounds, LDL catabolism enhancers and angiotensin converting cazymc (ACE) 
15 inhibitors. 

a-Glucosidase inhibitors belong to the class of drugs which competitively inhibit 
digestive enzymes such as a-amylase, raaltase, a-dextrinase, sucrase, etc. in flie pancreas and or 
small intesting. The reversible inhibition by a-glucosidase inWbitors retard, diminish or 
otherwise reduce blood glucose levels by delaying the digestion of starch and sugars. Some 
20 representative examples of a-glucosidase inhibitors include acarbose, N-(l,3-dihydroxy-2- 
propyl)valiolamine (generic name; vogUbose), raiglitol, and a-glucosidase inhibitors known in 
the art. 

The class of aldose reductase inhibitors are drugs which inhibit the first-stage rate- 
limiting enzyme in the polyol pathway ^t prevent or arrest diabetic complications. In the 

25 hyperglycemic state of diabetes, the utilization of glucose in the polyol pathway is increased and 
the excess sorbitol accumulated intracellularly as a consequence acts as a tissue toxin and hence 
evokes the onset of comphcations such as diabetic neuropathy, retinopathy, and nephropathy. 
Exanq>]es of the aldose reductase inhibitors include tolurestat; epalrestat; 3,4-dihydro-2,8- 
diisopropyl-3-thioxo-2£r-l,4-benzoxazine-4-acetic acid; 2,7-difluorospiro(9/f-fluorene-9,4'- 

30 imidazolidine)-2*,5*-dione (generic name: imirestat); 3-[(4-bromo-2-flur0phenyl)methy]-7- 
chloro-3,4-dihydro-2,4-dioxo-l(2fl)-quinazohne acetic acid (generic name: zenarestat); 6-fluoix>- 
2,3-dihydro-2^5'-HKoxo-spiro[4i7-l-benzopyran-4,4Mniidaz^ (SNK-860); 
zopohesta^ soibmil; and l-[(3-bromo-2-benzofuranyl)sulfonyl]-2,4-imidazoHdinedione (M- 
16209), and aldose reductase inhibitors known in the art 
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The biguanides are a class of drugs that stimulate anaerobic glycolysis, increase the 
sensitivity to insulin in the peripheral tissues, inhibit glucose absorption jfrom the intestine, 
suppress of hepatic gjuconeogpnesis, and inhibit fetty acid oxidation. Examples of biguanides 
include phenfmntn, metformin, bufimnin, and biguanides known in the art 
5 Statin compounds belong to a class of drugs that lower blood cholesterol levels by 

inhibiting hydroxymethylglutalyl CoA (HMG-CoA) reductase. HMG-CoA reductase is the rate- 
limiting enzyme in cholesterol biosynthesis. A statin that inhibits this reductase lowers serum 
LDL concentrations by iq)regulating the activity of LDL rcc&ptots and responsible for clearing 
LDL from the blood. Examples of the statin con5)ounds include rosuvastatin, pravastatin and its 
10 sodium salt, simvastatin, lovastatin, atorvastatin, fhivastatin, cerivastatin, and HMG-Ck)A 
reductase inhibitors Imown in the art. 

Squalene synthesis inhibitors belong to a class of drugs that lower blood cholesterol 
levels by inhibiting synthesis of squalene. Examples of flie squalene synthesis inhibitors include 
(S)-a-[Bis[2,2-dimethyl-l-oxopropoxy)methoxy] phosphinyl]-3-phenoxyben2enebutanesulf<Miic 
15 acid, mono potassium salt (BMS-1 88494) and squalene synthesis inhibitors known in the art. 

Fibrate confounds belong to a class of drugs that lower blood cholesterol levels by 
inhibiting synthesis and secretion of triglycerides in the liver and activating a Upoprotein Upase. 
Fibrates have been loiown to activate peroxisome prohferators-activated receptors and induce 
lipoprotein lipase expression. Examples of fibrate confounds include bezafibrate, beclobrate, 
20 binifibrate, ciplofibrate, clinofibrate, clofibrate, clofibric acid, etofibrate, fenofibrate, gemfibrozil, 
nicofibrate, pirifibrate, ronifibrate, simfibrate, theofibrate, and fibrates known in the art. 

LDL Gow-^sity lipoprotein) catabolism enhancers belong to a class of drugs that 
lower blood cholestorol levels by increasing the number of LDL (low-density Hpoprotein) 
receptors, examples include LDL catabolism enhancers known in the art 
25 Angiotensin converting en2yme (ACE) inhibitors belong to the class of drugs that 

partially lower blood glucose levels as well as lowering blood pressure by inhibiting angiotensin 
converting en2ymes. Exanq)les of the angiotensin converting eozyme inhibitors include 
captopril, eaalapril, alacepril, delapril; ramipril, lisinopril, imidapril, benazepril, ceronapril, 
cilazapril, enalaprilat, fosinopril, moveltopril, perindopril, quinapril, spirapril, temocapril, 
30 trandolapril, and angiotensin converting en^e inhibitors known in the art. 

Insulin secretion enhancers belong to the class of drugs having the property to promote 
secretion of insulin from pancreatic P CCDs. Examples ofthe insulin secretion enhancers include 
sulfonylureas (SU). The sulfonylureas (SU) are drugs which promote secretion of insulin from 
pancreatic p cells by transmitting signals of insulin secretion via SU receptors in the cell 
35 membranes. Examples of the sulfonylureas include tolbutamide; chlorpropamide; tolazamide; 
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acetohexanride; 4-cWoro-N-[(l-pyr6Udmylamino) caibony]]-benzBnesulfcmanude (generic name: 
glycopyramide) or its ammonium sah; glibenclamide (glyburide); gliclazide; l-butyl-B- 
metanilylurea;- carbutamide; glibonuride; glipizide; gliqiridone; giisoxepid; ^ybuflriazole; 
gjibuzole; gjybexamide; glymidine; gjypinamide; phoibutamid^ tolcyclamide, gjimq>iride, and 
other insulin secretion enhancers known in the art. Oflier insulin secretion enhancers inchide N- 
|I4.(l.me%lethyI)cycIohexyl)carbonyl]-D-phenylalanm (Nateglnride); calcium (2S)-24)enzyl- 
3<cis-hexahydro-2-isoindobnylcarbonyl)propionate dihydrate (Mitiglinide, KAD-1229); and 
other insulin secretion enhancers known in the art 

Thiazolidmediones belong to the class of drugs more commoningly known as TZDs. 
Examples of fhiazohdinediones include rosiglitazone, piogjitazone, and thiazoKdinediones 
known in the art 

Some embodiments of the invention include, a pharmaceutical composition comprising a 
compound of Formula (I) or a pharraaceutically acceptable salt thereof in combination with at 
least one member selected from the group consisting of an a-glucosidase inhibitor, an aldose 
reductase inhibitor, a biguanide, a HMG-CoA reductase inhibitor, a squalene synthesis inhibitor, . 
a fibrate compound, a LDL catabolism enhancer and an angiotensin converting enzyme inhibitor. 
In another embodiment, the pharmaceutical composition is a compound of Formula (T) or a 
pharmaceutically acceptable salt thereof in combination with a HMG-CoA reductase inhibitor, 
hi still another embodiment, the HMG-CoA reductase inhibitor is selected from the group 
consisting of prevastatin, simvastatin, lovastatin, atorvastatin, fluvastatin and lipitor. 

In accordance with the present invention, the combination can be used by mixing the 
respective active components either all together or independently with a physiologically 
acoq[)1able carrier, excipient, binder, diluent, etc., as described herein above, and administering 
the mixture or mixtures efther oralfy or noo-orally as a pharmaceutical conposition. When a 
conqwund or a mixture of conq)ounds of Formula (0 are administered as a combination therapy 
or prophylaxis with another active compound the therapeutic agents can be formulated as a 
separate pharmaceutical compositions given at the same time or at different times, or the 
therapeutic agents can be given as a single composition. 
K. Other Utility 

Although a preferred use of the non-endogenous versions of the GPCRs disclosed herein 
may be for the direct identification of candidate compounds as inverse agonists or agonists 
(preferably for use as pharmaceutical agents), other uses of these versions of GPCRs exist For 
example, iri vitro and in vivo systems incorporating GPCRs can be utilized to further elucidate 
and understand the roles these receptors play in the human condition, both normal and diseased, 
as well as understanding the role of constitutive activation as it applies to understanding the 
signaling cascade, hi some embodiments it is preferred that tiie endogenous receptors be "orphan 
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receptors" the endogeQous ligand for the receptor has not been identified, h some 
embodimHits, flierefore, the modified, non-endogenous GPCRs can be used to understand flie 
role of endogenous receptors in the human body before the endogenous ligand has been 
identified Such receptors can be used to further ehicidate known receptors and the pafliways 
5 througji which they transduce a signal. The present methods may also be useful in developing 
treatment reghnens for diseases and disorders associated with the tissues in which the receptors 
are localized. Examples of such diseases and disorders and tissues in which tte receptors are 
localized are set forth .n^/7ra and z>i^. 

Agents that modulate (le, increase, decrease, or block) nicotinic acid receptor 

10 functionality may be identified by c<mtacting a candidate con^pound with a nicotinic acid 
receptor and determining the effect of the candidate conq)ound on nicotinic acid receptor 
functionality. The selectivity of a compound that modulates the functionality of the nicotinic 
acid receptor can be evaluated by comparing its effects on the nicotinic acid receptor to its effects 
on other receptors. Following identification of compounds that modulate nicotinic acid receptor 

15 functionality, such candidate compounds may be further tested in other assays including, but not 
limited to, in vivo models, in order to confirm or quantitate their activity. Modulators of nicotinic 
acid receptor fimctionality will be therapeutically useful in treatment of diseases and 
physiological conditions in which normal or aberrant nicotinic acid Tecq)tor functionality is 
involved. 

20 Other uses of the disclosed recqrtors and methods will become apparent to those in the 

art based i^pon, inter alia, a review of this patent document 

EXAMPLES 

The following Examples are provided for illustrative pmposes and not as a means of 
25 limitation. One of ordinary skill in the art would be able to design equivalent assays and methods 
based on the disclosure herein, all of which form part of the present invention. 
Example 1 

Synthesis of (5-Hydroxy4-metityl-3-propyl4H-pyrazol-4-yl>pyridin-3-yl-met^ 
also referred to as Compound 1 hereirL 



30 




Nicotinyl chloride (3.0 g, 17.16 mmol) was dissolved in dioxan (10 mL) at room 
temperature and 2-Methyl-5-propyl-2,4-dihydro-pyra2ol-3-one (2g, 14.3 mmol) and Calcium 
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hydroxide (4eq) added. The nrixtOre was heated at 90**C with stirring, for 2h. The reaction 
imxtire was concenlrated and taken }jp in DMSO and purified by preparative hplc (eluting with a 
gradient of 0^% TFA in acetonitrile into 0.5%TFA in water) to provide flie trifluoroacetate salt 
of the title oon5)ound as a colorless solid following freeze drying of the product containing 
fractions. Oiplc-ms, 5 minute gradioit of 0.5% TFA in acetonitrile into 0.5%TFA in water, 
product eluting at ~2. Imin, (M+H)*=246. *H Nmr 5 0.6 (3H, t, J=7.5H2), 1 22 (2H, m), 2.04 (2H, 
m) 3.10 (3H, s), 7.38 (IH, m), 7.78 (IH^n). 8.57 (2H, m) ppm). 
Example 2 

Synthesis of Nicotinic acid 2-methyl-5-propyl"2H-pyra2ol-3-yl ester. 




Nicotinyl chloride (3.0g, 17.16 mmol) was dissolved in dioxan (10 mL) at room 
temperature and 2-Me1hyl-5-propyl-2,4-dihydro-pyrazol-3-one (2g, 14.3 mmol) and Calcium' 
hydroxide (4eq) added. The mixture was stirred at r.t for 30 min. The solids were removed by 
filtration and the dioxan removed by evaporation. The resultant residue was purified by flash 
chromatography (eluant 1/2 v/v EtOAc/hexane) to provide the title compound as a colorless 
solid, (hplc-ms, 5 minute gradient of 0.5% TFA in acetonitrile into 0.5%TFA in water, product 
eluting at ~3.85min, (M+H)^=246. Nmr 5 0.9 (3H, t, J==7.5Hz), 1.6 (2H, m), 2.41 (2H, m) 
3.62 (3H, s), 6.03 (lH,s) 7.62 (IH, m), 8.42 (IH. m), 8.88 (IH, m) 9.13 (lH,s) ppm). 
Example 3 

A. Full Length Cloning 

M«IP25 (Seq. Id. Nos, 1 & 2) 

The disclosed human hRUP25 was identified based upon the use of the GenBank 
database information. While searching the database, a cDNA clone with Accession Number 
AC026331 was identified as a human genomic sequence fi-om chromosome 12. The full 
length hRUP25 was cloned by PGR using primers: 

5'-GCTGGAC3CATTCACTAGGCGAG-3' (SEQ.ID.NO.:3; sense, 5'of initiation codon), 
5'-AGATCCTGGTrcrrGGTGACAATG-3' (SEQJDJ^0.:4; antisense, 3' of stop codon) 
and human genomic DNA (Promega) as tenqjlate. Advantage cDNA polymerase mix (Qontech) 
was used for flie amplification wifli 5% DMSO by the foDowing cycle with step 2 to 4 repeated 
35 times: 94'»C for 1 minute; 94^C for 15 seconds; 56^C for 20 seconds 72°C for 1 minute 30 
seconds and 72°C for 5 minutes. 
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A 1.21d> PGR fiagment was isolated from a 1% agarose gel and cloned into the pCRII- 
TOPO vector (Invitrogen) and completely sequenced using the ABI Big Dye Tenninator Kit 
(PJB. Biosystems). See, SEQJDJ*fO.:l fcwr nucleic add sequence aiKl SEQJD2^0.2 for deduced 
amino acid sequeaice. 
5 B. Endogenous Mouse AND Rat G^pcRS 

1. Identfficatioii of Mouse and Rat GPCRs 
The mouse and rat arthologs of iiRlJP25 have been identified and are disclosed 
below as determined fix)m genomic sequence (see TABLE B). 



TABLES 



Disclosed 


Accession 


Complete 


Open Reading 


Nucleic 


Amino 


Mouse (m) 


Number 


DNA Sequence 


Frame 


Acid 


Acid 


and Rat (r) 


Identified 


(Base Pairs) 


(Base Pairs) 


SEQ.ID. 


SEQ.n). 


GPCRs 








NO. 


NO- 


niRU25 


AJ300199 




l,083bp 


5 


6 


rRlIP25 


None 




l,086bp 


7 


8 



10 



2. Full Length Cloning 

a. niRUP25(Seq.Id.No&5&6) 

In order to clone the open reading frame encoding the mouse RUP25 receptor we 
applied a PGR based cloning strategy. Primers were designed and synttiesized based on the start 

15 and stop codon sequence of the mouse PUMA-g sequence, published on Genbank, and used on 
mouse genomic DNA (Promega). The PGR primers were as follows: 
5'- ATGAGCAAGTCAGAGGATTTTCTAGTGATA -3' (SEQ. ID. NO.:9; sense) 
5'-TTATCTGGCTTCCACATCTCGTTAA -3' (SEQ. ID. NO.rlO; antisense) 
Advantage cDNA polymerase mix (Clontech) was used for the anaplification with 5% DMSO 

20 by the following cycle with step 2 to 4 repeated 35 times: 94**C for 1 minute; 94°C for 15 
seconds; 56°C for 20 seconds 72°C for 1 minute 30 seconds and 72^C for 5 minutes. 

A 1.2kb PGR fragment was isolated from a 1% agarose gel and cloned into the 
pCRII-TOPO vector (Invitrogen) and completely sequenced using tiie ABI Big Dye 
Terminator Kit O^-E. Biosystems). See, SEQ.ID.N0.:1 for nucleic acid sequence and 

25 SEQ.1D.N0.:2 for deduced amino acid sequence. 

b. rRUP25 (Seq, Id. Nos. 7 & 8) 

The rat RUP25 receptor was cloned in an analogous feshicm, however this was done 
assuming the sequence would be similar to the mouse sequence because there is no previously 
published rat sequence. Again, we applied a PGR based cloning strategy. Primers were 
30 designed and synthesized based on the start and stop codon sequence of the mouse PUMA-g 
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10 



sequence. pubKshed on Genbank, and used on rat genomic DNA (Promega). TTie PGR 
primers were as follows: 

5'- ATGAGCAAGTCAGACCATnTCTAGTGATA -3' (SEQ. ID. N0.:1 1; sense) 
5--TrATCTCK3CrTCCACATCrCGTrAA-3' (SEQ. ID. N0.:12; antisense) 
Cloned Pfu polymerase was used for the amplification by the foUowing cycle with step 2 to 4 
repeated 35 times: 94'C for 1 minute; iWC for.30sec; 55»C for Imin; 72»C for 2min; and a 
final extension at 72°C for 10 minutes. 

A 1.2kb PGR fragment was isolated from a 1% agarose gel and cloned into the 
pCRH-TOPO vector (Ihvitrogen) and 12 clones were completely sequenced using the ABI 
Big Dye Terminatw Kit (PJB. Biosystems). 
Example 4 

PREPARATION OF NON-ENDOGEWOUS, CONSTmmVELY ACTIVATED GPCRS 

Those skilled in the art are credited with die ability to select techniques for mutation 
of a nucleic acid sequence. Presented below are appix>aches utilized to create non- 
15 endogenous versions of several of the human GPCRs disclosed above. ITie mutatitms 
disclosed below are based upon an algorithmic approach whereby the 16* amino acid Oooated 
in the ICS region of the GPCR) from a conserved proline (or an endogenous, conservative 
substitution therefore) residue Oooated in the TM6 region of the GPCR, near the TM6/IC3 
interfece) is mutated, preferably to an alanine, histimine, arginine or lysine amino acid 
20 residue, most preferably to a lysine amino acid residue. 

Transformer Site-Directed ™ Mutagenesis 

Pleparation of non-endogenous human GPCRs may be accomphshed on human GPCRs 
using, inter alia. Transfonner Site-Directed™ Mutagenesis Kit (Clontech) according to the 
manufecturer instructions. Two mutagenesis primers are utilized, most preferably a lysine 
mutagenesis oHgonucleotide that creates the lysine mutation, and a selection marker 
oKgonucleotide. A specific example of a constituteively activated GPCR is hRUP25 and is 
obtained by a mutatirai of I230K. 
Example 5 

Receptor Expression 

Although a variety of cells are available to the art for the expression of proteins, it is 
most preferred that mammaUan cells be utilized. TTie primary reason for this is predicated 
upon practicalities, i.e.. utilization of. e.g.. yeast ceDs for the expression of a GPCR. while 
possible, introduces into the protocol a non-mammalian cell which may not (indeed, in the 
case of yeast, does not) include the receptor-coupling, genetic-mechanism and secretary 
pathways that have evolved for mammaUan systems - thus, results obtained in non- 
mammalian cells, whUe of potential use, are not as preferred as that obtained from 
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maimmlian ceUs. Of the manunaUan ceUs, COS-7, 293 and 293T ceUs are particularly 
prefeired, although the specific inammalian cell utQized can be predicated upon the particular 
needs of the artisan. 

a. Transient TVansfeclion 

5 On day one, 6x10^/ 10 cm dish of 293 cells well were plated out On day two, two 

reaction tubes were prq>ared (the proportions to follow for each tube are per plate): tube A was 
prepared by mixing 4[ig DNA (e,g., pCMV vectCMr, pCMV vector with receptor cDNA, etc.) in 
0.5 ml serum ftee DMEM (Gibco BRL); tube B was prepared by mixing 24^1 lipofectamiae 
. (Gibco BRL) in 0.5ml serum free DMEM. Tubes A and B were admfaced by inversions (several 

10 times), followed by incubation at room temperature for 30-45inin. The admixture is referred to 
as the "transfection nnxture". Plated 293 cells were washed with IXPBS, followed by addition 
of5 ml serum free DMEM. 1 nal of the transfection mixture were added to lie cells, followed by 
incubation for 4hrs at 37*C/5% CO2. The transfection mixture was removed by aspiration, 
followed by the addition of 10ml of DMEM/10% Fetal Bovine Serum. Cells w^e incubated at 

1 5 37°Cy5% CQz- After 48hr incubation, cells were harvested and utilized for analysis. 

b. Stable Cell Lines: Gs Fusion Protein 

Approximately 12x10^ 293 cells are plated on a 15cm tissue culture plate. Grown in 
DME High Glucose Medium contaming ten percent fetal bovine serum and one percent sodium 
pyruvate, L-glutamine, and anti-biotics. Twenty-four hours following plating of 293 cells (or to 

20 -80% confluency), the cells are transfected using 12^g of DNA. The 12fig of DNA is combined 
with 60^1 of lipofectamine and 2mL of DME High Glucose Medium without serum. The 
medium is aspirated from the plates and the cells are washed once with medium without serum. 
The DNA, lipofectamine, and medium mixture are added to the plate along with lOmL of 
medium without serum. Following incubation at 37 degrees Celsius for four to five hours, the 

25 medium is aspirated and 25ml of medium containing serum is added. Twenty-four hours 
following transfection, the medium is aspirated again, and fresh medium with serum is added. 
Forty-eigbt hours following transfection, the medium is aspirated and medium with serum is 
added containing graeticin (G418 drag) at a final concentration of 500|iig/mL. The transfected 
cells now undergo selection for positively transfected cells containing the G418 resistant gene. 

30 The medium is replaced every four to five days as selection occurs. During selection, cells are 
grown to create stable pools, or split for stable clonal selection. 
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Example 6 

ASSAYS FOR DETERMINATION OF CONSTITUTIVE AcnvrTY OF NON-ENDOGENOUS 
GPCRS 

A variety of approaches are avaflable for assessmeat of constitutive activity of the non- 
5 endogenous hmnan GPCRs. ThefoUowogareilhistrative; those of ordinary skiU in 

credited with the ability to determine those techniqpjes ftat are preferentially beneficial for the 
needs of the artisan. 

1, Membrane Binding Assays: l^JGTPyS Assay 

When a G protein-coupled rccepttMr is in its active state, either as a result of lig^nd 

1 0 binding or constitutive activation, the receptor couples to a G protein and stimulates the release 
of GDP and subsequent binding of GTP to the G protein. The alpha subunit of fee G protein- 
receptor complex acts as a GTPase and slowly hydrolyzes tte GTP to GDP, at which point the 
receptor normally is deactivated. Constitutively activated receptcM^ continue to exchange GDP 
for GTP. The non-hydrolyzable GTP analog, [^^SJGTPyS, can be utilized to demonstrate 

15 enhanced binding of f^S]GTPyS to membranes expressing constitutively activated receptors: 
The advantage of using [^^SJOTPyS binding to measure constitutive activation is that (a) it is 
genericaUy applicable to all G protein-coupled receptors; (b) it is proximal at the membrane 
surface making it less likely to pick-up molecules which affect the intracellular cascade. 

The assay utilizes the ability of G protein coupled receptors to stimulate [^^S]GTPyS 

20 binding to membranes expressing the relevant receptors. The assay can, therefore, be used in the 
direct identification method to screen candidate compounds to known, orphan and constitutively 
activated G protein-coupled receptors. The assay is generic and has application to drug discovery 
at all G protein-coupled receptors. 

The [^^SjGTPyS assay was incubated in 20 mM HEPES and between 1 and about 20mM 

25 MgCfe (this amount can be adjusted for optimization of results, although 20mM is preferred) pH 
7.4, binding buffer with between about 03 and about 1.2 nM [^^S]GTPyS (fliis amount can be 
adjusted for optimization of results, although 12 is preferred ) and 12.5 to 75 ^xg membrane 
protein (e.g, 293 cells expressing the Gs Fusion Protein; this amount can be adjusted for 
optimization) and 10 iM GDP (this amount can be changed for optimization) for 1 hour. 

30 Wheatgerm agglutinin beads (25 ^1; Amersham) were tiien added and flie mixture incubated for 
another 30 minutes at room tenqjerature. The tubes were then ccntrifiiged at 1500 x g for 5 
nraiutes at room ten5)erature and then counted in a scintillation counter. 
2. Adenylyl Cyclase 
A Flash Plate™ Adenylyl Cyclase kit .(New 'Ehglaud Nuclean Cat No. SMP004A) 

35 designed for cell-based assays can be modified for use with cnide plasma membranes. The Flash 
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Plate wells can contain a sdntfllant coating which also contains a ^ecific antibody recognizing 
cAMP. The cAMP generated in the wells can be quantitated by a direct con^^ 
of radioactive cAMP tracer to the cAMP antibody. Ibe following serves as a brief protocol for 
the measurement of changes in cAMP levels in whole cells that express the receptors. 

Transfected cells were harvested approximately twenty four hours after transient 
transfection. Media is careMy aspirated off and discarded. 10ml of PBS is gently added to 
each dish of cells followed by carefiil aspiration. 1ml of Sigma cell dissociation buffer and 3nil 
of PBS are added to each plate. Cells were pipetted off the plate and the cell suspension was 
collected into a 50ml conical centrifuge tube. Cells were then centrifuged at room tenqxetature at 
1,100 rpm for 5 min. The cell pellet was carefully re-suspended into an appxjpriate volume of 
PBS (about 3ml/plate). The cells wfcre then counted using a hemocytometer and additional PBS 
was added to give tiie appropriate number of cells (with a final volume of about 50 \iVweU), 

cAMP standards and Detection Buffer [comprising 1 \iCi of tracer ^^I-cAMP (50 \x\) to 
1 1 ml Detection Buffer] was prepared and maintained in accordance with the manufacturer's 
instructions. Assay Buffer was prepared fresh for screening and contained 50|il of Stimulation 
Buffer, 3ul of test compound (12pM final assay concentration) and 50)il cells, Assay Buffer was 
stored on ice until utilized. The assay was initiated by addition of 50^1 of cAMP standards to 
appropriate weDs followed by addition of 50ul of PBS A to wells H-11 and H12, 50^1 of 
Stimulation Buffer was added to all wells. DMSO (or selected candidate compounds) was added 
to appropriate wells using a pin tool capable of dispensing 3\il of compound solution, with a final 
assay concentration of 12|jM test compound and 100^1 total assay volume. The cells were then 
added to the wells and incubated for 60 min at room temperature. lOOjol of Detection Mix 
containing tracer cAMP was then added to tiie wells. Plates were then incubated additional 2 
hours followed by counting in a Wallac MicroBeta scintillation counter. Vahies of cAMP/well 
were then extrapolated from a standard cAMP curve which was contained within each assay 
plate. 

3. CeU-Based cAMP for Gi Coupled Target GPCRs 
TSHR is a Gs coiq)led GPCR that causes flie acciunulation of cAMP upon activation. 
TSHR will be constitutively activated by mutating amino acid residue 623 (i.e„ changing an 
alanine residue to an isoleucine residue). A Gi coupled receptor is expected to hihibit adenylyl 
cyclase, and, tiiereforc, decrease the level of cAMP production, which can make assessment of 
cAMP levels challenging. An effective technique for measuring the decrease in production of 
cAMP as an indication of constitutive activation of a Gi coupled receptor can be accomplished 
by co4ransfecting, most preferably, non-endogenous, constitutively activated TSHR CISHR- 
A623I) (or an endogenous, constitutively active Gs coupled receptor) as a "signal enhancer" with 
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aGiiinkEdtarg^rtGPCRtoestablidiabasdi^ Upon creating a non-endogenous 

version of the Gi coi^led receptor, this non-endogenous version of the target GPCR is then co- 
Iransfected with the signal enhancer, and it is fliis material flbat can be used for soecning. We 
will utilize such approach to effectively generate a signal when a cAMP assay is used; this 
^rpioach is preferably used in the direct identification of candidate compounds against Gi 
coiq)led recqptors. It is noted feat for a Gi cotqjled GPCR, when ihis approach is used, an inverse 
agonist of the target GPCR will increase fee cAMP signal and an agonist will decrease fee cAMP 
signal. 

On day one, 2X10^293 cells/well wfll be plated out On day two, two reaction tubes will 
be prepared (fee pnqxjrtions to follow foe each tube are per plate): tube A wjOil be prepared by 
mixing 2^g DNA of each receptor transfected into fee mammalian cells, for a total of 4jig DNA 
pCMV vector, pCMV vectCM: wife mutated THSR (TSHR-A623I); TSHR«A623I and 
GPCR, etc.) in 1.2ml serum jfree DMEM (Irvine Scientific, frvine, CA); tube B will be prepared 
by mixing 120^1 lipofectamine (Gibco BRL) in 1.2ml seram fi:ee DMEM. Tubes A and B wiU 
feen be admixed by inversions (several times), followed by incubation at n)om temperature for 
30-45min. The admixture is referred to as fee **transfection mixture". Plated 293 cells will be 
washed wife IXPBS, foUowed by addition of lOml serum fiee DMEM. 2.4ml of fee transfection 
mixture will feen be added to fee cells, followed by incubation for 4hrs at 37^05% CO2. The 
transfection mixture wiU feen be removed by aspiration, followed by fee addition of 25ml of 
DMEM/10% Fetal Bovine Serum. Cells wiU feen be incubated at 37°C/5% CO2. After 24hr 
incubation, cells will feen be harvested and utilized for analysis. 

A Flash PlafeTT^ Adenylyl Cyclase kit (New England Nuclear; Cat. No. SMP004A) is 
designed for cell-based assays, however, can be modified for use wife crude plasma membranes 
dependmg on fee need of fee skiUed artisan. The Flash Plate wells will contain a scintiUant 
coating which also contains a specific antibody recognizing cAMP. The cAMP generated in fee 
wells can be quantftated by a direct competition for binding of radioactive cAMP tracer to fee 
cAMP antibody. The following serves as a brief protocol for fee measurement of changes in 
cAMP levels in whole cells that express fee receptors. 

Transfected cells will be harvested ^proximately twenty four hours after transient 
transfection. Media wiU be carefiillya^iratcd off and discarded. 10ml of PBS will be gently 
added to each dish of cells foUowed by carefid aspiration. 1ml of Sigma cell dissociation buffer 
and 3ml of PBS wiU be added to each plate. Cells wfll be pipetted off fee plate and fee ceU 
susptaision will be collected into a 50ml conical centrifuge tube. Cells wfll feen be cenlrifiiged at 
room ten:5)erature at 1,100 rpm for 5 min. The ceU pellet wiD be carefidly re-suspended into an 
appropriate volume of PBS (about 3ml/plate). The cells wfll feen be counted using a 
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hemoc^omete and additional PBS is added tso give the appropriate mirriber of cells (with a final 
volume of about SO^]/wel]). 

cAMP standards and Detection Buffer [comprising 1 |iCi of inicer ^-cAMP (50 ^1) to 
1 1 ml Detection Buffer] will be prepared and maintained in accordance witb tiie manufacturer's 
5 instnictions. Assay Buffer should be prq)ared fresh for screening and contained 50^1 of 
Stimulation Buffer, 3|il of test con5)ound (12nM final assay caicentration) and 50^1 cells. Assay 
Buffer can be stored on ice until utilized. The assay can be initiated by addition of 50^1 of 
cAMP standards to appropriate wells Mowed by addition of 50^1 of PBSA to wells H-1 1 and 
H12. Fifty jil of Stimulation Buffiar will be added to all wells. Selected compounds (eg., TSH) 

10 will be added to appropriate wells using a pin tool capable of dispensing 3^1 of compound 
solution, with a final assay concentration of 12^M test conq)ound and I00\sl total assay volume. 
The cells will then be added to the wells and incubated for 60 min at room tenq)erature. 100^1 of 
Detection Mix containing tracer cAMP will then be added to the wells. Plates were then 
incubated additional 2 hours followed by counting in a Wallac MicioBeta scintillation counter. 

1 5 Vahies of cAMP/well will then be extrapolated fi-om a standard cAMP curve which is contained- 
within each assay plate. 
Example 7 

TISSUE Distribution of the disclosed huivian GPCRs 
A. RT-PCR 

20 RT-PCR was applied to confirm the expression and to determine the tissue 

distribution of several novel human GPCRs. Oligonucleotides utilized were GPCR-specific 
and the human multiple tissue cDNA panels (MTC, Clontech) as templates. Taq DNA 
polymerase (Stratagene) were utilized for the amplification in a 40^1 reaction according to the 
manufacturer*s instructions. 20^1 of the reaction will be loaded on a 1.5% agarose gel to 

25 analyze the RT-PCR products. Table C below lists the receptora, the cycle conditions and the 
primers utilized. 



TABLE C 



Receptor 
Identilier 


Cycle 
Conditions 
MinC), Sec CO 
Cycles 2-4 
repeated 30 

times 


5' Primer 

(seqjd.no.) 


3' Primer 

(seq.id.no.) 


DNA 
Fragment 


Tissue 
Expression 


hRUP25 


96** for 2' 
96** for 30" 
55Xforl' 


CTGATGGA 
CAACTATG 
TGAGGCGT 
TGG(13) 


GCTGAAGC 
TGCTGCACA 
AATFTGCAC 
C(14) 


297bp 


Adipocyte, 

spleen, 
leukocyte, 
kidney, lung, 
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Receptor 
Identifier 


Cycle 
Conditions 
MinC),Sec(") 

repeated 30 
times 


5' Primer 
(SEQJDJJO.) 


3* Primer 
(SEQIDj^O.) 


DNA 
Fragment 


Tissue 
Expression 




72«for2' 
72«farl0' 








testis 



Diseases and disorders related to receptors located in tliese tissues or regions include, but 
are not limited to, cardiac disorders and diseases (e.g. thrombosis, myocardial infarction; 
atherosclerosis; cardiomyopathies); kidney disease/disorders (e.g., renal failure; renal tubular 
5 acidosis; renal glycosuria; nephrogenic type 2 diabetes insipidus; cystinuria; polycystic kidney 
disease); eosinophilia; leukocytosis; leukopenia; ovarian cancer; sexual dysfunction; polycystic 
ovarian syndrome; pancreatitis and pancreatic cancer, irritable bowel syndrome; colon canca-, 
Crohn*s disease; ulcerative colitis; diverticulitis; Chronic Obstructive Puhnonary Disease 
(COPD); Cystic Fiteosis; pneumonia; pulmonary hypertension; tuberculosis and lung cancer, 

10 Parkinson's disease; movement disorders and ataxias; learning and memory disorders; eating 
disorders (e.g., anorexia; bulhnia, etc.); obesity; cancers; thymoma; myaslhenia gravis; 
circulatory disorders; prostate cancer; prostatitis; kidney diseasc/disorders(e.g., renal failure; 
renal tubular acidosis; renal glycosuria; nephrogenic type 2 diabetes insipidus; cystinuria; 
pplycystic kidney disease); sensorimotor processing and arousal disordas; obsessive-corc^julsive 

1 5 disorders; testicular cancer, priapism; prostatitis; hernia; endocrine disorders; sexual dysfimction; 
allergies; depression; psychotic disorders; migraine; reflux; schizophrenia; ulcers; bronchospasm; 
epilepsy; prostatic hypertrophy; anxiety; rhinitis; angina; and glaucoma. Accordingly, the 
methods of the present invention may also be useful in the diagnosis and/or treatment of these 
and other diseases and disorders. 

20 B. AffymetwxGeneChdp® Technology 

Amino acid sequences were submitted to Afiymetrix for the designing and 
manufacturing of imcroairay containing ohgonucleotides to monitor the expression levels of G 
protein-coupled receptors (GPCRs) using their GeneChip® Technology. Also present on the 
microaccray were probes for charactmzed human brain tissues from Harvard Brain Band or 

25 obtained from commercially available sources. RNA samples were amplified, labeled, 
hybridized to the microarray, and data analyzed according to mauufecturer *s instructions. 

Adqjose tissues were monitored for the level of gene expression of each of the GPCRs 
• represented on the microanay. GPCRs were determined to be expressed if the expression index 
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was greater than 100 (based upon and according to manufecturcr*s instructions). The data was 
analyzed and had indicated ftat classification of GPCRs with an expression index greater than 
100 was reasonable because a number of known GPCRs had previously been reported to be 
expressed in neuronal tissues with an expression ind^ greate than 100. 
5 Using the GeneCWp, we discovered hRUP25 to have high levels of expression in 

adq)ocytes suggesting that, for cxan?)lc, that hRl]P25 may play a lole in lipolysis {see, 
Goodman & Gihnan's, The Pharmacological Basis of Therapeutics. 9* Edition, page 235 (1996). 
See Figure 1. Figure 1 is a plot represoiting the expression level of hRUP25 in various tissues. 
Based upon this data, liRUP25 is highly expressed by jHimary adipocytes. 
1 0 This patent document discloses the identification of nicotinic acid as a Kgand and agonist 

of human, mouse and rat RUP25. iSee, Bxan^les infra. 
Example 8 

Protocol: Direct Ideutiiication of Inverse Agonists and y^onlsts 
A. [^'S]GTPyS Assay 

15 Although we have utilized endogenous, constitutively active GPCRs for tfie direct 

identification of candidate compounds as, e^., inverse agonists, for reasons that are not 
altogether understood, intra-assay variation can become exaceibated. In some embodiments, a 
GPCR Fusion Protein, as disclosed above, is also utilized with a non-endogenous, constitutively 
activated GPCR. When such a protein is used, intra-assay variation appears to be substantially 

20 stabilized, whereby an effective signal-to^ioise ratio is obtained. This has the beneficial result of 
allowing for a more robust identification of candidate compounds. Thus, in some embodiments 
it is preferred that for direct identification, a GPCR Fusion Protein be used and that when 
utilized, the following assay protocols be utilized. 

1. Membrane Preparation 

25 In some embodiments membranes comprising the constitutively active orphan 

GPCR/Fusion Protein of interest and for use in the direct identification of candidate con^unds 
as inverse agonists or agonists are preferably prepared as follows: 

a. Materials 

"Membrane Scrape Buffer"* is comprised of 20mM HEPES and lOmM EDTA, pH 
30 7.4; '"Membrane Wash Buffer" is comprised of 20 mM HEPES and 0.1 mM EDTA, pH 7.4; 
"Binding Buffer" is comprised of 20mM HEPES, 100 mM NaQ, and 10 mM MgCfe, pH 7.4 

b. Procedure 

All materials will be kept on ice throughout the procedure. Firsfly, the media will be 
aspirated fi-om a confluent monolayer of cells, followed by rinse witix 10ml cold PBS, followed 
35 by aspiration. Thereafta-, 5ml of Membrane Scrape Buffer will be added to scrape cells; this will 
be followed by transfer of cellular extract into 50ml centrifuge tubes (centrifiiged at 20,000 rpm 
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for 17 minutes at 4**Q. Thereafter, the supernatant will be aspirated and the pellet wiU be 
resuspended in 30ml Membrane Wash Buffea: followed by centrifuge at 20^000 rpm for 17 
minutes at 4°C. The supernatant will then'be aspirated and the pellet resuspended in Binding 
Buffer. This will then be homogenized using a Brinkman Polytron™ homogenizo: (15-20 
5 second bursts until the all material is in suspension). This is referred to herein as "Membrane 
Protein". * 

2. Bradford Proteiii Assay 

Following the homogenization, protein concentration of the membranes will be 
determined using the Bradford Protein Assay (protein can be diluted to about l.Smg/m], 
10 aliquoted and frozen (-80°C) for lat^ use; when froz^, protocol for use will be as follows: on 
the day of the assay, frozen Membrane Protein is thawed at room temperature, followed by 
vortex and Ifaen homogenized with a Polytron at about 12 x 1,000 rpm for about 5-10 seconds; 
it was noted that for multiple preparations, the homogenizor should be tharoughly cleaned' 
between homogenization of different preparations). 
15 a. Materials 

Binding Buffer (as per above); Bradford Dye Reagent; Bradford Protein Standard wiU 
be utilized, following manufacturer instructions (Biorad, cat. no. 500-0006). 
b. Procedure 

Duplicate tubes will be prepared, one including the membrane, and one as a control 
20 *T)lank". Each contained 800^x1 Binding Buffer. Thereafter, 10|li1 of Bradford Protein 
Standard (Img/ml) will be added to each tube, and lOjiil of membrane Protein will then be 
added to just one tube (not the blank). Thereafter, 200^x1 of Bradford Dye Reagent will be 
added to each tube, followed by vortex of each. After five (5) minutes, the tubes will be re- 
vortexed and the material therein will be transferred to cuvettes. The cuvettes will then be 
25 read using a CECIL 3041 spectrophotometer, at wavelength 595. 

3. Direct Identification Assay 
a. Materials 

GDP Buffer consisted of 37.5 ml Binding Buffer and 2mg GDP (Sigma, cat no. G- 
7127), followed by a series of dilutions in Binding Buffer to obtain 0.2 ^iM GDP (final 
30 concentration of GDP in each well was 0.1 ^M GDP); each weD con^jrising a candidate 
conipound, has a final volume of 200^1 consisting of 100^1 GDP Buffer (fnial concentration, 
O.luM GDP), 50^1 Membrane Protein in Binding Buffer, and 50\xl f^S]GTPyS (0.6 nM) in 
Binding Buffo: (2.5 \il [^^SJGTPyS per 10ml Binding Buffer). 



83 



wo 2004/033431 



PCT/US2fl03/031509 



b. Procedure 

Candidate compounds will be preferably screened using a 96-well plate format (these- 
can be fiozen at -80**Q. Membrane Proteitt (or membranes with expression Vjector excluding tte 
GPCR Fusion Piotein, as control), will be homogenized briefly until in suspension. Protein 
5 concentration will fhen be determined using &e Bradford Protein Assay set for& above. 
Membrane Protein (and control) will then be diluted to 02Smg/ml in Binding Buffor (final assay 
concentration, 12.5^ig/well). Thereafter, 100 pi GDP Buffo* was added to each well of a Wallac 
Scintistrip*^ (Wallac). A 5ul pin-tool will then be used to transfer 5 |J of a candidate compound 
into such well (ie, 5jil in total assay volume of 200 |il is a 1:40 ratio such that the final screening 

10 concentration of the candidate coinpound is lO^M). Again, to avoid contanodnation, after each 
transfer stq) the pin tool should be rinsed in three reservoirs coinprising water (IX), ethanol ( DQ 
and water (2X) - excess liquid should be diaken from the tool after each rinse and dried with 
paper and Mmwipes. Thereafter, 50 \il of Membrane Protem will be added to each well (a 
control well comprising membranes without the GPCR Fusion Protein was also utilized), and 

15 pre-incubated for 5-10 minutes at room temperature. Thereafter, 50|il of f ^SJGTPyS (0.6 nM) in. 
Binding Buffer will be added to each well, followed by iacubation on a shaker for 60 minutes at 
room temperature (again, ia this example, plates were covered with foil). The assay will then be 
stopped by spinning of the plates at 4000 RPM for 15 minutes at 22^C. The plates will then be 
aspirated with an 8 channel manifold and sealed with plate covers. The plates will then be read 

20 on a Wallac 1450 using setting "Prot. #37" (as per manufacturer instmctions). 
B. Cyclic AMP Assay 

Another assay approach to directly identified candidate compound was accomplished by 
utiUzing a cyclase-based assay. In addition to direct identification, this assay approach can be 
utilized as an independent ^jproach to provide confirmation of the results firom the [^^SjGTPyS 
25 approach as set forth above. 

A modified Flash Plate™ Adenylyl Cyclase kit (New England Nuclear, Cat. No. 
SMP004A) was preferably utilized for direct identification of candidate compounds as inverse 
agonists and agonists to constitutively activated orphan GPCRs in accordance with the following 
protocol. 

30 Transfected cells were harvested approximately three days after transfection. 

Membranes were prepared by homogenization of suspended cells in buffer containing 20mM 
HEPES, pH 7.4 and lOmM MgQ2. Homogenization was performed on ice using a Brinkman 
Polytron™ for approximately 10 seconds. The resulting homograate is centrifijged at 49,000 X 
g for 15 minutes at 4°C. The resulting pellet was then resuspended in buffer containing 20mM 

35 HEPES, pH 7.4 and 0. 1 mM EDTA, homogenized for 10 seconds, followed by centrifiigation at 
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49,000 X g for 15 minutes at 4X. The resulting pellet was then stored at -80°C until utilized. On 
flie day of direct identification ^a'eening, the membrane pellet was slowly thawed at nK>m 
temperatuie, resuspeoded in buffer containing 20mM HEPES, pH 7.4 and lOmM MgCl2, to yield 
a final protdn concentratiQn of 0.60mgM (the resuspended membranes are placed on ice until 
5 use). 

cAMP standards and Detection Buffer [comprising 2 p.Ci of tracer ^-cAMP (100 |il) to 
11 ml Detection BuiBfer] were prepared and maintained in accordance with the manu&cturer's 
instructions. Assay Buffer was pr^)ared fresh for screening and contained 20mM HEPES, pH 
7.4, lOmM MgCl2» 20mM phospocreatine (Sigma), 0.1 unitstod creatine phosphokinase (Sigma), 
10 50 \jM GTP (Sigma), and 02 mM ATP (Sigma); Assay Buffer was then stored on ice until 
utilized. 

Candidate compounds identified as per above (if frozen, thawed at room temperature) 
were added, preferably, to 96-weU plate wells (3|i]/well; 12\M final assay concentration), 
together with 40 ^1 Membrane Protein (30|ig/well) and 50^1 of Assay Buffer. TTiis admixture 

1 5 was then incubated for 30 minutes at room temperature, with gentle shaking. 

Following the incubation, 100^1 of Detection Buffer was added to each well, followed 
by incubation for 2-24 hours. Plates were then counted in a Wallac MicroBetaTw plate reader 
using 'Trot #31" (as per manufacturer instructions). 
Example 9 

20 MELANOPHORE TECHNOLOGY 

Melanophores are skin cells found in lowar v^ehrates. They contain pigmented 
organelles termed melanosomes. Melanophores are able to redistribute these melanosomes along 
a microtubule network upon G-protein coupled receptor (GPCR) activation. The result of this 
pigment movement is an apparent lightening or darkening of the ceUs. In melanophores, the 

25 decreased levels of intracellular cAMP that result from activation of a Gi-coupled receptor cause 
melanosomes to migrate to the center of the cell, resulting in a dramatic lightening in color. If 
cAMP levels are then raised, following activation of a Gs-coupled receptor, flie melanosomes are 
re-dispersed and the cells appear dark again. TTie increased levels of diacylglycerol that result 
from activation of Gq-coupled receptors can also induce this re-dispersion. In addition, the 

30 technology is also suited to the study of certain receptor tyrosine kinases. The response of the 
melanophores takes place within minutes of receptor activation and results in a simple, robust 
color change. The response can be easily detected using a conventional absorbance microplate 
reader or a modest video imaging system Unlike other skin cells, the melanophores derive from 
the neural crest and appear to express a full complement of signaling proteins. Jn particular, the 

35 cells express an extremely wide range of G-proteins and so are able to ftmctionally express 
ahnostallGPCRs. 
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Mdanophores can be utilized to identify con5)Oimds, including natural ligands, against 
GPCRs. This method can be conducted by introducing test cells of a pigment cell line capable of 
dispersing or aggregating Ibsir pigment in req^onse to a specijBc stimulus and ejqn-essmg an 
exogmous clone coding fi>r Oe GCPR. A stimulant, e.g., melatonin, sets an initial state of 
S pigment disposition herein the pigment is aggregated within llie test cells if activation of the 
GPCR induces pigment disposion. However, stimulating the cell with a stimulant to set an 
initial state of pigment disposition wherein the pigment is dispersed if activation of the GPCR 
induces pigment aggregation. The test cells are then contacted with chemical compounds, and it 
is determined whether the pigment dispositicm in the cells changed fixmi the initial state of 

10 pigment disposition. Dispersion of pigments cells due to tiie candidate compound, including but 
not Kniited to a ligand, coupling to the GPCR will appear dark on a petri dish, while aggregation 
of pigments ceUs will appear light 

Materials and methods will be followed according to tiie disclosure of U.S. Patent 
Number 5,462,856 and U.S. Patent Number 6,051,386. These patent disclosures are hereby 

1 5 incorporated by reference in their entirety. 

Melanophores were transfected by electroporation with plasmids coding for the GPCRs, 
for example hRUP25. Pre-screemng of the GPCRs in melanophores was performed in the 
absence of nicotinic acid following the protocol below to determine the G protein coupling. This 
pre-screen evidenced that hRT]F25 (Figure 2) is strongly Gi-coupled. 

20 The cells were plated in 96-well plates (one receptor per plate). 48 hours post- 

transfection, half of the cells on each plate were treated with lOnM melatonin. Melatonin 
activates an endogenous Gi-coupled receptor in the melanophores and causes them to aggregate 
their pigment. The remaining half of the cells were transferred to sraum-free medium 0.7X L-15 
(Gibco). After one hour, the cells in senmv-free media remained in a pigment-dispersed state 

25 while the melatonin-treated cells were in a pigmrat-aggregated state. At this point, the cells were 
treated vtdth a dose response of nicotinic acid (Sigma). If Ae plated GPCRs bound to nicotinic 
acid, the melanophores would be expected to undergo a color change in response to the 
compound. If the receptor were either a Gs or Gq coupled receptor, then the melatonin- 
aggregated melanophores would undergo pigment dispersion. Jn contrast, if the receptor was a 

30 Gi-coupled receptor, then the pigment-dispersed cells would be expected to undergo a dose- 
dependent pigment aggregation. 

Melanophores transfected with hRUP25 were treated with nicotinic acid. Upon this 
treatment, the cells underwent pigment aggregation in a dose-dependent manner. hRIIP25- 
expressing cells that were pre-aggrcgated with melatonin did not disperse upon nicotinic acid 

35 treatment, which is consistent with the receptor being a Gi-coupled receptor. See, Figure 3 and 
infra. 
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To confirm and extend these results, melanophores were transfected with a range of 
hRT]P25 DMA fcom 0 to 10^. As controls, melanophores were also transfected with lOfig of 
Oz^ Adrenergic receptor (a known Oi-coiq)led receptor) and salmon sperm DNA (Gibco), as a 
mock tiansfection. On day 3, the cells were again incubated for 1 hour in serum-fiiee L-IS 
5 niedimn (Gibco) aiid remained in a pigment-dispersed state. The cells were then treated with a 
dose response of mcotinic acid. See^ Figure 3A. Figure 3A depicts the aggregation response of 
nicotinic acid at melanophores transfected with various ranges of liKUP25. At 10|Lig of 
liRUP25, the EC50 for nicotinic acid is about 54nM. Stated diflFerently, at very low 
concentrations, nicotinic acid evidences binding to IiRlIP25. 

10 Reference is now noade to Figure 3B. In Figure 3B, both the mock transfected and 

transfected cells did not respond to nicotinic acid. This data evidences that nicotinic acid binds 
specifically to Ifae Gi-coi^led receptor hRlJP25. 

The data show that the greater Hhe amount of liRUP25 plasmid DNA transfected, the 
greater the magnitude of the observed aggregation response. C9l]ectively these data indicate that 

IS ]iRUP2S: 1) is a Gi-coupled receptor that 2) binds to mcotinic acid. ^ 

As set forth herem, nicotinic acid is a ligand for, and agonist of, human, mouse and rat 
RUP25. It is further shown that human, mouse and rat RUF25 are Gi-coupled. Additionally, 
human, mouse, and rat R1IP25 may be used in methods described herein to identify antagonists, 
agonists, inverse agonists, partial agonists, allosteric enhancers, and negative allosteric 

20 modulators. As discussed supra, methods of modifying nicotimc acid receptor activity in 
adipocytes using a modulator of the receptor are set forth. Preferably, the modulator is an 
agonist. 
Example 10 

NICOTINIC Acid Induced-Inositol Phosphates Accumulation in 293 Cells Co- 

25 EXPRESSING hRUP and GqAGi 

Figure 4 illustrates the nicotinic acid induced-inositol phosphates (IPs), accumulation in 
HEK293 cells co-expressing liRUP25 and the chimeric Goq-subunit in vdrich the last five amino 
acids have been rq}laced wilfa the corresponding amino acids of God (GqAGi). This construct 
has been shown to convert the signaling of a Gi-coupled receptor to the Gq pathway (i.e. 

30 accumulation of inositol phosphates) in response to receptor activation. Cefls transfected with 
GqAGi plus dAisc empty plasmid or the constitutively activated asAAR (a2AK) served as controls 
for the OP assay which are non-responsive to nicotinic acid 
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Example 11 

Niconrac Acm and nicotine iNDucED-lNHiBinoN OF FORSKOLiN Stimulated 

cAMP ACCUMULATION IN hKUPZS-CHO CELL STABLE LINE #46 

Figure SA is a set of inmumofluorescent photomicrographs illustrating the expression pf 
5 hemaglutiimi(HA)-tagged hRI}P25 in a stably transfected line of CHO cells (top; clone #46). 
No significant labeling is detected in mock stably-tiansfected CHO cells (Mock). The lower 
panels identify the nuclear (DAPI) staining of cells in the same field. 

Figure SB illustrates nicotinic add and nicotine induced-inhibition of fogrskolin 
stinaulated cAMP accumulation in liRlIP25-CHO cell stable line #46 (described in preceding 
10 paragraph). The EC50 for nicotinic acid is 23.6nM and that for nicotine is 9.8pM. 
Example 12 

hKUP25 AND inRIJP25 INHIBIX TSHR iNDUCED-cAMP ACCUMULATION FOLLOWING 
ACTIVATION BY NICOTINIC ACID 

Figure 6 indicates that, in response to nicotinic acid, both hRTJP25 and the mouse 
15 ortholog mRUP25 can inhibit TSHR stimulated cAMP production (in the presence and 
absence of TSH). 
Example 13 

I1RUP25 AND mRUP25 BIND TO NICOTINIC ACID SPECIFICALLY AND WITH HIGH 
AFFINITY 

20 Figure 7 shows the saturation binding curves of [^HJnicotinic acid ([^H]NA) to 

membranes prepared from HEK293 cells transiently expressing either hRXIP25 or mRIJP25. 
Note the significant binding of [^]NA relative to either that found in membranes derived 
fitrni mock transfected cells or in the preswjce of an excess of non-labeled nicotinic acid 
(200pM). 

25 Radioligand binding was done as follows. Media was removed from cells grown in 

culture [either stably or transiently transfected with negative control (en^ty plasmid) or with 
the individual receptors tiRUP25, mKUP25, rRUP25 and cells were scraped and 
homogenized in buffer containing 15mM HEPES, 5mM EDTA, 5mM EGTA, plus protease 
inhibitors (leupeptin, PMSF and pepstatin). Membranes were harvested foUowiug 

30 cenlrifugation at 30,000 X g, 4°C for 30min. Membranes were then resuspended and re- 
homogenized in CHAPS binding buffer (50mM Tris-HCl and 0.02% CHAPS, pH 7.4). 
Aliquots were taken for protein analysis via the Bradford protein assay and normalized such that 
each binding reaction contained the same amount of membrane protein (25-50fXg). 50nM 
[^HJnicotinic acid was added to each sanple and either buffer (for total samples) or a desired 

35 amount of non-labeled compound (at the same volumes and in the same diluent) was added and 
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the reactions were left at room tenq)a:ature gently shaking for Ihr. Free hgand was separated 
fiom bound hgand via rapid filti^tion onto a filter. Appropriate scintQant was added to each 
. sainple and counted in an appropriate scintillation counter. Data was analyzed using Excel and 
PrismGraph. Jn some cases radioligand binding was performed using a scintillation proximity 
S assay (SPA) in which case Ihe samples did not require filtration or &e addition of scintilant 
Example 14 

THE RANK ORDER OF POTENCY OF COMPOUNDS ON SiRUP25 CLOSELY MATCHES THAT 
OF THE PHARMACOLOGICALLY DEFINED NICOTINIC ACD) RECEPTOR 

Figure 8 is a table coiiq)aring the rank order of potency of various compounds on 
10 hRUP25 and the pharmacologically defined nicotinic acid receptor. The potencies at 
hRUP25 derived both by a fimctional analysis measuring the inhibition of forskolin induced 
cAMP production and con[q)etitive radioligand binding assays, closely match the order of 
potencies of the pharmacologically defined nicotinic add receptor. 
Example 15 

1 5 Nicotinic Acid and Related Compounds iNHiBrr Isoproterenol Induced 
LiPOLYsis IN Rat Epidimal Fat Derived Adipocytes 

Figure 9A depicts nicotinic acid and related compounds inhibiting isoproterenol induced 
hpolysis in rat epidimal fat derived adqwcytes at a concentration of 10|jM. P-3-T represents 3- 
tetrazole-S-pyridine. 

20 Figure 9B illustrates a nicotinic acid dose-dependent inhibition of isoproterenol 

induced-lipolysis in rat epidimal fat derived adipocytes. Note the rightward shift in the dose- 
response curves with increasing concentrations of nicotinic acid. 

Lipolysis assays were done following the isolation of adipocytes firom rat or human. The 
source of fat fixmi rats was tiie epididyitml M and firom humans was either' subcutaneous or 

25 omental Cells were isolated following collagenase dig^tion and floatation. An elevation of 
intracellular cAMP levels and concomitant activation of lipolysis via hormone sensitive lipase 
was accon^lished using isoproterenol, forskolin, 3-isobutyl-l-methyl-xanthine (IBMX) or a 
combination tiiereof at concentrations and times determined empirically and depending on the 
source of tissue. Lipolysis was allowed to continue for the desired time in the presence or 

30 absence of drug (e,g, nicotinic acid, P-3-T, etc). Data was analyzed using Excel and PrismGraph. 

Example 16 

Dose-Dependent Inhibition of Isoproterenol induced-lipolysis in Human, 
Subcutaneous-Derived, Primary Adipocytes via Nicotinic Acid and P-3-t 
35 Figure 10 illustrates the ability of both nicotinic acid and the related compound P-3-T (3- 

tetrazole-5-pyridine) to inhibit isoproterenol induced lipolysis in adipocyte primary cultures 
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derived from human subcutaneous fat in a dose-dependant maimer. The ECso value for nicotinic 
acid and P-3-T were 716nM and 218nM respectively. 
Example 17 

SIMMARY: hRUP25,mRXJP25ANDKRUP25, 
5 TABLED 



Disclosed 
Nicotmic 

Acid 
Receptor 
Sub-Family 
GPCRs 


Expression by 
Adipocytes or 
Adipose 


Gi-Coupled 
(Lowers the 

Level of 
Intracellular 

cAMP) 


Shown to 
Inhibit 
Intracellular 
Lipoly^ 


Agonist 


hRUP25 


yes 


yes 


yes 


nicotinic acid; 
nicotine; see 
Figures 


mRUP25 


yes 


yes 


yes 


nicotinic acid 


rRUP25 


yes 


yes 


yes 


nicotinic add 



Example 18 

Rodent diabetes models 

Rodent models of type 2 diabetes associated with obesity and insulin resistance have 

10 been developed. Genetic models such as db/db and ob/ob [see Diabetes (1982) 31:1-6] in mice 
and fe/fa in zucker rats have been developed for understanding the pathophysiology of disease 
and for testing candidate therapeutic compounds [Diabetes (1983) 32:830-838; Annu Rep 
Sankyo Res Lab (1994) 46:1-57]. The homozygous animals, C57 BL/KsJ-db/db mice developed 
by Jackson Laboratory are obese, hyperglycemic, hyperinsulinemic and insulin resistant [J Clin 

15 Invest (1990) 85:962-967], whereas heterozygotes are lean and normoglycemic. In the dh/db 
model, mice progressively develop insulinopenia with age, a feature conmionly observed in late 
stages of hiunan type 2 diabetes when sugar levels are insufficiently controlled Since this model 
resembles that of hiiman type 2 diabetes, the compounds of the present invention are tested for 
activities including, but not limited to, lowering of plasma glucose and triglycerides. Zucker 

20 (fa/fe) rats arc severely obese, hyperinsulinemic, and insulin resistant {Coleman, Diabetes (1982) 
31:1; E Shafrir in Diabetes Mellitus, H Ri&m and D Porte, Jr, Eds [Elsevier Science Publishing 
Co, New York, ed. 4, (1990), pp. 299-340]}, and the 6/fa mutation may be the rat equivalent of 
the murine db mutation [Friedman et al. Cell (1992) 69:217-220; Tructt et al, Proc Natl Acad Sci 
USA (1991) 88:7806]. Tubby (tub/tub) mice are characterized by obesity, moderate insulin 

25 resistance and hyperinsulinemia without significant hyperglycemia [Coleman et al, Heredity 
(1990) 81:424]. 



90 



wo 2004/033431 



PCT/US2003/031509 



The present mveniion encompasses the use of compounds of the invention for reducing 
the insulin resistance and hyperglycemia in any or all of the above rodent diabetes models, in 
humans with type 2 diabetes or other preferred metabolic-related disorders or disorders of lipid 
metabolism described previously, or in models based on other manomals. Plasma glucose and 
S insulin levels will be tested, as well as otiier &ctc»:s including, but not limited to, plasnoa free 
&tty acids and trigilycerides. 

Iq Vivo Assay for Antj-Hvperelvcemic Activity of Compounds of the Invention 

Genetically altered obese diabetic mice (dh/db) (male, 7-9 weeks old) aie housed (7-9 
mice/cage) under standard laboratcny conditions at 22®C and 50% relative humidity, and 

10 maintained on a diet of Purina rodent chow and water ad Itbitwn, Prior to treatment, blood is 
collected from the tail vein of each ammal and blood glucose concentrations are determined 
using One Touch Basic Glucose Monitor System (Lifescan). Mice that have plasma glucose 
levels between 250 to 500 mg/dl are used. Each treatment group consists of seven mice that are 
distributed so that the mean glucose levels are equivalent in each group at the start of the study. 

1 5 db/db mice are dosed by micro-osmotic pumps, inserted using isoflurane anesthesia, to provide 
compounds of the invention, saline, or an irrelevant compound to the mice subcutaneously (s.c). 
Blood is sampled from the tail vein at intervals thCTeafter and analyzed for blood glucose 
concentrations. Significant differences between groups (comparing compounds of the invention 
to saline-treated) are evaluated using Student t-tesL 

20 Example 19 

Mouse Atherosclerosis Model 

Adiponectin-deficient mice generated through knocking out the adiponectin gene have 
been shown to be predisposed to atherosclerosis and to be insulin resistant. The mice are also a 
suitable model for ischemic heart disease [Matsuda, M et al. J Biol Chem (2002) July, and 

25 references cited therein, the disclosures of which are incorporated herein by reference in their 
entirety]. 

Adiponectin knockout mice are housed (7-9 mice/cage) under standard laboratory 
conditions at 22^C and 50% relative humidity. The mice are dosed by micro-osmotic punq)s, 
inserted using isoflurane anesthesia, to provide compounds of the invention, saline, or an 

30 irrelevant compound to the mice subcutaneously (s.c). Neointimal thickening and ischemic 
heart disease are determined for difforent groujw of mice sacrificed at different time intervals. 
Significant differences between groups (conoparing compounds of the invention to saline-treatecQ 
are evaluated using Student t-test 
Example 20 

35 In VUro Biological Activity 
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A modified Flash Plate™ Adenylyl Cyclase kit (New England Nuclear; Cat. No. 
SMP004A) was utilized for direct identification of candidate compounds as agonists to 
liRUP2S in accordance with the following protocol: 

Stably transfected CHO cells (clone 46) were harvested fitrni flasks via non- 
5 enzymatic means. The cells were washed in PBS and resuspended in the manu&cturer's 
Assay Buffer. Live cells were counted using a hemacytometer and Trypan blue exclusion, and 
the cell concentration was adjusted to 2x10^ cells/ml. cAMP standards and Detection Buffer 
'(comprising 2 \iCi of tracer [*^-cAMP (100 jil) to 11 ml Detection Buffer) were prepared 
and maintained in accordance with the manufacturer's instructions. Candidate compounds 

1 0 identified as per above (if frozen, thawed at room temperature) were added to their respective 
wells (preferably wells of a 96-well plate) at increasing concentrations (Sul/well; 12^M final 
assay concentration). To these wells, 100,000 cells m SOfil of Assay Buffer were added and 
the mixture was then incubated for 30 minutes at room ten^erature, with gwitle shaking. 
Following the incubation, lOO^il of Detection Buffer was added to each well, followed by 

15 incubation for 2-24 hours. Plates were counted in a Wallac MicroBeta'™ plate reader using 
"Prot. #3 1" (as per manufacturer instmctions). 

Throughout this application, various publications, patents and published patent 
applications are cited. The disclosures of these publications, patents and published patent 
applications referenced in this application are hereby incorporated by reference in their entirety 

20 into the present disclosure. Modifications and extension of the disclosed inventions that are 
within the purview of the skilled artisan are encompassed within the above disclosure and the 
claims that follow. 

Although a variety of expression vectors are available to those in the art, for purposes of 
utiUzation for both tiie endogenous and non-endogenous human GPCRs, it is most preferred that 

25 flie vector utilize be pCMV. This vector was dq)Osited with the American Type Culture 
Collection (ATCQ on October 13, 1998 (10801 University Blvd., Manassas, VA 20110-2209 
USA) under the provisions of the Budget Treaty for the Intanational Recognition of the 
Deposit of Microorganisms for the Purpose of Patent Procedure. The DNA was tested by the 
ATCC and determined to be. viable. The ATOC has assigned fee following deposit number to 

30 pCMV: ATCC #203351. 
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CaLAIMS 



What is claimed is: 



1. 



A compound of Fcnnula (I): 



Ar 



HO 




00 



wherein: 



Ri is alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, or benzyl, where the 
alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl or benzyl is optionally substituted 
with one or more halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, 
anmodialkyl, alkyl, cycloalkyrl, alkoxy, phenoxy, alkenyl, alkynyl, haloalkoxy, 



heteroarylcarhoxamido, heterocyclic carhoxanrido, alkylthio, alkylsulfinyl, 
alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, haloalkylsulfonyl, aUg^lureyl or 
arylureyl groups; 

Ra is H, 2Skyl haloalkyl, cycloalkyl, alkenyl, alkynyl, benzyl, phenyl or 
heteroaiyl. where the alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, beru^l, 
phenyl or heteroaiyl is optionally substituted with one or more halogen, 
hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, 
cycloalkyl, alkoxy, phenoxy, alkenyl, all^yl, haloalkoxy, carboxyl, 
carboalkoxy, alkylcaiboxamido, arylcarboxamido, heteroarylcarboxamido, 
heterocyclic carboxamido, aE^lthio, alkylsulfinyl, alkylsulfonyl, haloalkyllMo, 
haloalkylsulfinyl, haloalkylsulfonyl, alkylureyl or arylureyl groups; 

At is a pyridyl, pyrimidinyl, pyrazinyl or pyridazinyl of the following 
formula: 



caiboxyl, 



caiboalkoxy. 



alkylcarboxamido, 



arylcarboxamido, 




(Ha) 



Rl4 

(Ob) 



Rl4 

(He) 
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Rll 




Ri4 



(TOa) 



(nib) 



Rl4 

anc) 




dVa) 




Rl3 



Rl3 



Rl2 



(Va) 



(Vb) 



10 
15 

2. 

20 

3. 



)«*erem Rio, Ru, R12, Ru, Rm and R15 are independently Bt halogen, hydroxy, 
cyano, nitro, haloalkyl, amino, aminoallQrl, anrinodialkyl, alkyl, cycloallcyl, 
alkoxy, pheno:^^, alkenyl, alkynyl, haloalkoxy, caiboxyl, caiboalkoxy, 
alkylcarboxamido, atylcaiboxamido, hctcroarylcarboxanrido, heterocyclic 
carboxamido, alkyllhio, alkylsulfinyl, allgrlsulfonyl, haloall^ltfaio, 
haloalkylsulfinyl, haloallQrlsulfonyl, alkylureyl or aiylureyl groups; who-e 3lkyl, 
, cycloalkyl, alkenyl, alkynyl, is optionally substituted with one or more halogen, 
hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, annnodialkyl, alkyl, 
cycloalkyl, alkoxy, phenoxy, alkenyl, alkynyl, haloalkoxy, carboxyl, 
carboalkoxy, allylcarboxamido, aiylcarboxamido, heteroaiylcarboxamido, 
heterocychc carboxamido, alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkyllhio, 
haloalkylsulfinyl, haloalkylsulfonyl, alkylureyl or aiylureyl groups; or 

one or mote N-oxide thereof; or 

a pharroaceuticaUy acceptable salt thereof. 

The compound according to claim 1 provided that when Ar is of the Formula (Ha) then 
Ri I is not a Q-Q haloalkyl. 

The compound according to claim 1 provided that when Ar is of the Formula (Ila) then: 
Rio is not methyl or phenoxy; or 
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Rio is not an alkyl or haloall^l substituted with aminoalkyl, aminodialkyl, 
dSkoxy, hydioxyl haloaJkoxy, caiboalkoxy, alkylfluo, alkylsulfinyl, alkylsulfonyl, 
haloalkylthio, haloalkylsulfinyl, haloalkylsulfonyl. 

The compound according to claim 1 provided that when Ar is of the Fonnula (Ha) then 
Ri2 is not halogen, haloalkyl, aSkyl, alkoxy, or alkyl substituted with alkoxy. 

The con^und according to claim 1 provided that when Ar is of the Formula (lib) and: 
0 Ri and R2 are CH3 , then Ri 1 is not a chlorine aton^ 

ii) Rj and R2 are CH3, then R] lis not a bromine atom; 

iii) Ri and R2 are CH3, then Rn and R12 are both not chlorine atoms or bofli 
not bromine atoms; 

vi) R, and Rj are CH3, then Rjo, R„ Rj2, and R,4 are not all hydrogen 
atoms; and 

v) R, is CH3, and R2 is CF3, then Rn and R,2 are both not chlorine atoms.. 

The compound according to any one of the claims 2 to 4 wherein Ar is one of the 
following formulae: 




R14 

(Ua) (He) (nia) 




(mb) (mc) (IVa) 



Rl3 




Rl3 




R -^M*^ 
R11 N 


%^ 




(Va) 




(Vb) ; 



Rio is a H, halogen, hydrojQ^, cyano, nitro, haloalkyl, amino, aminoalkyl, 
aminodialkyl, alkyl, cycloalkyl, alkoxy, alkenyl, alkynyl, haloalkoxy, carboxyl, 
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caiboalkoxy, alkylcarboxamido, aiylcaxboxaimdo. heleroarylcarboxamido, heterocyclic 
•caAoxamido, alkylthio. alkylsulfinyl, alkylsulfonyl. haloalkyllhio, haloalkylsulfinyl, 
haloallqflsulfoiQrl, alkylureyl or aiylureyl group; and 

Rii. Ri2. Ri3, Ri4 and R,s are independentiy a H, halogen, hydroxy, cyano, nitro, 
haloalkyl, amino, aminoaBq.1, aminodiattyl, alkyl. cycloalkyl, alkoxy, phenoxy, alkeoyl, 
allqmyl, haloalkoxy, caiboxyl, caiboalkoxy, 'alkyloaiboxamido, aiylcaiboxamido, 
heteroaiylcarboxaimdo, heterocyclic caAoxamido, alkyllMo, alkylsulfinyl, 
alkylsulfonyl, haloalkyWrio. haloalkylsulfinyl, haloaDqrlsulfonyl, alkylureyl or arylureyl 



The conqnnmd according to claim 6 wherein R,^ R„, R^, R,,, R„ and R,, are 
independently a H, halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, 
aminodialkyl, alkyl. alkoxy, haloalkoxy. carboxyl. caiboalkoxy. alkylcarboxamido. 
alkylthio, alkylsulfinyl, alkylsulfonyl. haloalkyWrio, haloalkylsulfinyl, haloalkylsulfonyl. 
or all^lureyl group. 

Ihe compound according to claim 7 wherein R,o, R„, R.^. R,3, R„ and R,, are 
independently a H, halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, 
aminodialkyl, alkyl, alkoxy, haloalkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, 
haloalkylthio, haloalkylsulfinyl, haloalkylsulfonyl, or alkylureyl group. 

The compound accorxHng to claim 8 wherein R,o. R„, R,^, R,3, R„ and R,s arc 
independently a H. halogen, hydroxy, cyano, nilro, C.-C, haloalkyl, amino, aminoalkyl, 
aminodialkyl, Q-Cj alkyl. 



Ihe confound according to claim 9 wherein Ar is one of fee following formulae: 



group. 



10 



25 




Rl3 Rl3 



(Ha) 



ana) 



(IVa) 




(Va) 



(Vb) 
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11. The con5)oundaccordmg to claim 2 wherein: 

Rj is allgrl, or haloalkyl, where the alkyl or haloalkyl is optionally substituted 
with one or more halogen, hydroxy, cyano, iritro, haloalkyl, amino, aminoalkyl, 
aminodialkyl, alkoxy, haloalkoxy, alkylcaiboxamido, allq^lthio, alkylsuffinyl, 
alkylsulfimyl, haloalkylthio, haloaDcylsulfinyl, haloalkylsulfonyl or alkyhir^l groiq)s. 

12. Hie compound according to claim 1 1 wherein: 

Rz is H, allcyl, haloalkyl, cycloalkyl, ben^l, phenyl or heteoaiyl, where the 
alkyl, haloalkyl, cycloalkyl, ben^l, phenyl or heteroaryl is optionally substituted with 
one or more halogen, hydroxy, cyano, nitro, haloaDqrl, amino, aminoalkyl, anrinodialkyi, 
aKyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamido, heterocyclic 
carboxamido, alkylthio, alkylsulj5nyl, alkylsulfonyl, haloalkylthio, haloaDcylsulfinyl, 
haloalkylsulfonyl or alkylureyl groups. 

13 . The compound according to claim 12 wherein: 

Ri is H or alkyl, where the alkyl is optionally substituted with one or more 
halogen, hydroxy, cyano, nitro, amino, aminoalkyl, aminodialkyl; and 

R2 is H, alkyl or phenyl, where the alkyl or phenyl is optionally substituted with 
one or more halogai, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, anrinodialkyi, 
alkyl, alkoxy or haloalkoxy groups. 

14. The compound according to claim 13 wherein Ar is Formula (Ha); Rji is H, halogen, 
fr/droxy, C1-C3 alkyl, or amino; and R,o, R12 and R13 are indq)cndently H, halogen, 
hydroxy, Q-Cj allcyl, Ci-Q haloalkyl, or amino. 

15. The compound according to claim 13 wherein Ar is Formula (Dla); and R,o, R|j, R12, 
and Ri3 are independently H, halogen, hydroxy, CpCs alkyl, Ct-C^ haloalkyl, or amino. 

16. The compound according to claim 13 wherein Ar is Formula (IVa); and Rio^ Ri,, R,2, 
and R,3 are independently H, halogen, hydroxy, d-d dJkyU Ci-Q haloa%l, or amino. 

1 7. The compound according to claim 1 3 wherein Ar is Formula (Va); and Rio, Rn, R12, and 
Ri3 are independendy H, halogen, hydroxy, C-Ca alkyl, Ci-Q haloalkyl, or amino. 
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The conqxnmd according to claim 13 wbfaKsa Ar is Formula (Vb); and R,o, R„, R12, and 
R,j are indepeaidaitly H, halogen, hydros, C-Q alltyl, Q-Cj haloaDcyl, or amino. 

The compound according to claim 5 wherein Ar is the following fomula: 



Rio, Rjh R12 and R,4 are independoitly a H, halogen, hydroxy, cyano, nitro, 
haloalkyl, amino, aminoalcyl, aminodialkyl, alkyl, cycloalkyl, alkoxy, phenoxy, alienyl, 
alkynyl, haloaUcoxy, carboxyl, carboalkoxyr, allsylcaiboxamido, aiylcarboxamido, 
heteroarylcaiboxamido, heterocyclic carboxamido, allqrlthio, alkylsulfinyl, 
aJkylsulfonyl, haloalkylthio. haloalkylsulfinyl, haloalkylsulfonyl, alkylureyl or arylureyl 



The compound according to claim 19 wherein Rjo, R„, R,2 and R,4 are independently a 
H, halogen, hydroxy, cyano, nilro, haloalkyl, amino, aminoalkyl, aminodiallcy], alkyl, 
tilkoxy, haloaDooxy, allg^lthio, alkylsulfinyl. alkylsulfonyl, haloallq^lthio, 
haloalkylsulfinyl, haloalkylsulfonyl, or alkylureyl group. 

The compound accoiding to claim 20 wherein R,o, R„, R,2 and Rm are independently a 
H, halogen, hydroxy, cyano, nilro, Q-Q haloallgri, amino, aminoallgrl, aminodiaDgrl, 
C1-C3 alliyl group. 

The conn|>ound according to claim 21 wherein: 

R2 is H. alkyl, haloalky], cycloalkyl, benzyl, phenyl or hetooaiyl, where the 
aD^l, haloalkyl, cycloalkyl, benzyl, phenyl or heteroaryl is optionally substituted with 
one or more halogen, hydroxy, cyano, nitro, haloallqrl, amino, aminoalkyl, aminodialkyl, 
alkyl, alkoxy, haloalkoxy, caiboxyl, caiboalkoxy, alkylcaiboxamido, heterocyclic 
carboxamido, alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, 
haloallQ'lsulfonyl orallQriureyl groups. 

The conqjound according to claim 23 wherein: 




Rl4 
(Hb) 



wherein: 



group. 
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Ri is H or alkyl, where the alkyl is optionaUy substituted with one or more 
halogen, hydroxy, cyano, nitro, amino, aminoalkyl, aminodialkyl; and 

is H, BJkyl or phenyl, where the aDQrl or phenyl is c^tionaUy substituted with 
one or more halogen, hydroxy, cyano, nitro, haloaliyl, amino, aminoallQrl, aminodialkyl, 
5 alkyl, alkoxy or haloallaxxy groups. 

25. The conopound according to claim 24 wherein: 

Ri is alkyl optionally substituted wifli one or more halogen, hydroxy, amino, 
. anninoalkyl, aminodialkyl. 

10 

26. The compound accordmg to claim 24 wherein: 

R2 is H or alkyl, where the stlkyl is optionally substituted with one or more 
halogen, hydroxy, haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, alkoxy or 
haloalkoxy groiqis. 

15 

27. A conipound of the formula: 

(5-hydroxy-l-me%l-lH-pyrazoM-yl>pyridin-3.yl.inethanone; 
(5-hydroxy-l-methyl-3-methyl4H^pyra2ol^yl)-pyridinO-yl-mett^ 
(5-hydroxy4-me%l-3-ethyl-lH-pyrazoI-4-yl)-pyridin-3-yl-meA^ 
2^ (5-l^ydroxy-l-me%l-3-propyl-m-pyrazol-4-yl>pyridin-3-yl-mefl^ 

(5-hydroxy4-me%l-3-isopropyl-lH-pyra2oI-4-yl)-pyridin-3-yl-meth^ 
(5-hydroxy4-me%1.3-butyl.lH-pyrazol-4-yl)-pyridin-3-yl-metf^ 
(5-hydroxy4-me%l-3-i5obutyl-lH-pyrazoM-yI)-pyridin-3-yl-meth 
(5-hydroxy4-metltyl-3-neopentyl-lH-pyrazol-4-yl)-pyridin-3-yl-methan^^ 
(5-hydioxy4-meth/l-3Hjyclopropyl4H-pyra2X)M-yl)-pyridin-3 
(5-hydroxy4-methyl-3Kryrclopentyl-lH-pyrazol-4-yl>pyridin-^ 
(5-hydroxy-l-metltyl-3-cyclohexyl-m-pyrazol-4-yl>pyridm^ 
(54iydrQxy-l-methyl-3-benzyl-lH-pyrazol-4-yl>pyridin-3-y^^ 
(54iydroxy4-me%1.3-phenyl-lH-pyrazol^yl)i>yridin-3-yl.methano^^^ 
(5-hy<fro^y-l-niethyl.3-(3i)yridyl>lHi)yrazoM-yl>^^ 
' (5-hydroxy^l-methyl-3<2-pyridyl>lHijyrazol^yl).pyri 
(5-hydroxy-l-ethyl-lH-pyrazol-4-yl>pyridin-3-yl-metiianone; 
(5-hydroxy4-ethyl-3.methyl-lH-pyiazol-4-yl>pyridin-3-yl.mea^ 
(5-hydroxy4^thyI-3Hethyl-lH.pyrazoI-4-yl)i)yridin-3-^^^^ 
(5-hydroxy-l^thyl-3.propyl-lH-pyrazol-4-yl)-pyridin-3-yl-^^^ 
(5-hydroxy4-cthyl-3.isopropyl-lH-pyrazol-4-yi)-pyridin-3-y]-meft^ 
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(5-hydroxy-l-e%l-34)utyl-lH-pyrazol-4-yl>pyridin-3-yK 
(5-hydroxy-l-e%l-3-isobutyl-lH-pyrazol-4-yl>pyrid^ 
(5-hydroxy-l-e%l-3-neopentyl4H-pyrazol-4-yl>pyrid^^ 
(5-hydro:Qr-l-e%l-3Kjyclopropyl-lH-pyra2X)l-4-yI>pyrito^ 
(5-hydroxy4«^10<yclopeaityl-lH-pyrazol4-yl)-^ 
(5-hydroxy-l-c%l-3K:yclohexyl-lH-pynEol-4-yl>^ 
(5.hydn)xy4-e%W4)enzyl-lH-pyra2»l-^^ 
(5-hydroxy4-e%l-3-phenyl-lH-pyraOTl-4-yl)^^ 
(5-hydroxy4-e%l-3-(3-pyricfyl>lH-pyrazol-4-yl>pyr^ 
(5-hydroxy-l^thyl-3<2i)yridyl>lH-pyra2»l-4-yl>pyri 
(5-hydroxy4-<2;2^-faifluoroethyl>3-propyl-lHi)yrazol-4^^ 
methanone; and 

(5^ydroxy-l-me%l-3-propyl4H-pyrazol-4-ylH5-fluoro^di^ 
methanone. 

A compound of tiie fomiula: 

(5-hydroxy-l-me%l-3-propyl4H-pyrazol-4-yl>fryridin-2-yl>met^ 
(5-hydroxy-l-me%10-propyl4H-pyrazol-4-yl>(pyrinudm-5-^^^ 
(5-hydroxy-l-me%l-3-propyl-lH-pyrazol4-yl)-^yra2m 
(5-hydroxy-l-me%I-3-propyl-lH-pyrazoM-yl>(pyrida2in-4-yl^ 

and 

(5-hydroxy-l-me%W-propyl-lH-pyrazol4-yl>(pyridazin-3-yl)-me^ 

A pharmaceutical composition conqjrising a con:qK)und of any one of the claims 1-28. 

A method of prophylaxis cm: treatment of a metabolic disorder comprising flie 
administrating to a patirait in need of such administration a thCTapeutically or 
prophryrlactically eflFective amount of a compound according to any one of the claims 1- 
28. 

The method according to claim 30 wherein the metabolic disorder is dyslipidenria, 
atherosclerosis, coronary heart disease, insulin resistance^ obesity, in^aired glucose 
tolerance, atheromatous disease, lQT)ertension, strote. Syndrome X, heart disease and 
type 2 diabetes. 
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32. The mefliod according to claim 31 wherein the metabolic disorder is dyslipidemia, 
adicrosclerosis, coronary heart disease, insulin resistance and type 2 diabetes. 

33. Use of a compound according to any one of flie claims 1-28 for production of a 
5 nKdicament for use in prophylaxis or treatment of a metabolic disorder. 

34. The use of the conq)Ound according to claim 33 wherein the metabolic disorder is 
dyslipidemia; atherosclerosis, coronary heart disease, insulin resistance, obcsi^, 
in:q)aired ghicose tolerance, atheromatous disease, hypertension, stroke, Syndrome X, 

10 heart disease and type 2 diabetes. 

35. The use of the compound according to claim 34 wherein the metabolic disonier is 
dyslipidemia, atherosclerosis, coronary heart disease, insulin resistance and type 2 
diabetes. 

15 

36. A method of prophylaxis or treatment of a metabolic disorder comprising the 
administrating to a patient in need of such administration a therapeutically or 
prophylactically effective amount of a compound according to any one of the claims 1 to 
28 in combination with one or more agent selected from the group consisting of a- 

20 glucosidase inhibitor, aldose reductase inhibitor, biguanide, HMG-CoA reductase 

inhibitor, squalene synthesis inhibitor, fibrate, LDL catabolism enhancer, angiotensin 
converting enzyme inhibitor, insulin secretion enhancCT and thiazolidinedione. 



25 



30 



35 



37. The method according to claim 36 wherein the agent is a a-glucosidase inhibitor. 

38. The method according to claim 37 wherein the a-glucosidase inhibitor is acarbose, 
voglibose or migjitol. 

39. The method according to claim 38 \^erein the a-glucosidase inhibitor is vogKbose. 

40. The method according to claim 36 wherein the agent is an aldose reductase inhibitor. 

41. The meOiod according to claim 40 'wdierein the aldose reductase inhibitor is toluresta^ 
epabestat; imiresta^ zenaresta^ zopolresta^ or sorbinil. 
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54. The method according to claim 53 wherein the flriazolidinedione is rosiglitazone or 
pioglitazone. 

55. The method according to claim 54 wherein the Unazolidinedione is rosiglitazcme. 
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Figure 3A 

Action of Nicotinic Acid at RUP25 
Expressing IVIelanopliores 
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Figure 3B 
Nicotinic Acid Control Cells 
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28.W01,ST25 
SEQUENCE LISTING 

<110> Arena Pharmaceuticals, Inc. 
Semple, Graeme 
Shin, Young 3un 

<120> HYDROXYPYRAZOLES AND METHODS OF PROPHYLAXIS OR TREATMENT OF 
METABOLIC-RELATED DISORDERS THEREOF 

<130> 28.W01 

<150> 60/416,193 
<151> 2002«10-04 

<150> 60/417,120 
<151> 2002-10-07 

<160> 14 

<170> Patentin version 3.2 

<210> 1 

<211> 1092 

<212> DNA 

<213> Homo sapien 

<400> 1 

atgaatcggc accatctgca ggatcacttt ctggaaatag acaagaagaa ctgctgtgtg 60 

ttccgagatg acttcattgt caaggtgttg ccgccggtgt tggggctgga gtttatcttc 120 

gggcttctgg gcaatggcct tgccctgtgg attttctgtt tccacctcaa gtcctggaaa 180 

tccagccgga ttttcctgtt caacctggca gtggctgact ttctactgat catctgcctg 240 

cccttcctga tggacaacta tgtgaggcgt tgggactgga agtttgggga catcccttgc 300 

cggctgatgc tcttcatgtt ggctatgaac cgccagggca gcatcatctt cctcacggtg 360 

gtggcggtag acaggtattt ccgggtggtc catccccacc acgccctgaa caagatctcc 420 

aatcggacag cagccatcat ctcttgcctt ctgtggggca tcactattgg cctgacagtc 480 

cacctcctga agaagaagat gccgatccag aatggcggtg caaatttgtg cagcagcttc 540 

agcatctgcc ataccttcca gtggcacgaa gccatgttcc tcctggagtt cttcctgccc 600 

ctgggcatca tcctgttctg ctcagccaga attatctgga gcctgcggca gagacaaatg 660 

gaccggcatg ccaagatcaa gagagccatc accttcatca tggtggtggc catcgtcttt 720 

gtcatctgct tccttcccag cgtggttgtg cggatccgca tcttctggct cctgcacact 780 

tcgggcacgc agaattgtga agtgtaccgc tcg'gtggacc tggcgttctt tatcactctc 840 

agcttcacct acatgaacag catgctggac cccgtggtgt actacttctc cagcccatcc 900 

tttcccaact tcttctccac tttgatcaac cgctgcctcc agaggaagat gacaggtgag 960 

ccagataata accgcagcac gagcgtcgag ctcacagggg accccaacaa aaccagaggc 1020 

gctccagagg cgttaatggc caactccggt gagccatgga gcccctctta tctgggccca 1080 

acctctcctt aa 1092 



<210> 2 
<211> 363 
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<212> PRT 

<213> Homo sapien 

<400> 2 

Met Asn Arg His His Leu Gin Asp His Phe Leu Glu He Asp Lys Lys 
1 5- 10 15 

Asn Cys cys val Phe Arg Asp Asp Phe He val Lys val Leu Pro Pro 
20 25 30 

Val Leu Gly Leu Glu Phe He Phe Gly Leu Leu Gly Asn Gly Leu Ala 
35 40 45 

Leu Trp He Phe Cys Phe His Leu Lys Ser Trp Lys Ser Ser Arg He 
50 55 60 

Phe Leu Phe Asn Leu Ala Val Ala Asp Phe Leu Leu He lie Cys Leu 
65 70 75 80 

Pro Phe Leu Met Asp Asn Tyr Val Arg Arg Trp Asp Trp Lys Phe Gly 
85 90 95 

Asp He Pro Cys Arg Leu Met Leu Phe Met Leu Ala Met Asn Arg Gin 
100 105 110 

Gly ser He He Phe Leu Thr val Val Ala Val Asp Arg Tyr Phe Arg 
115 120 125 

I 

Val val His Pro His His Ala Leu Asn Lys He Ser Asn Arg Thr Ala 
130 135 140 

Ala He He Ser cys Leu Leu Trp Gly He Thr He Gly Leu Thr Val 
145 150 155 160 

His Leu Leu Lys Lys Lys Met Pro He Gin Asn Gly Gly Ala Asn Leu 
165 170 175 

cys Ser ser Phe Ser He cys His Thr Phe Gin Trp His Glu Ala Met 
180 185 190 

Phe Leu Leu Glu Phe Phe Leu Pro Leu Gly He lie Leu Phe cys ser 
195 200 205 

Ala Arg He He Trp ser Leu Arg Gin Arg Gin Met Asp Arg His Ala 
210 215 220 

Lys He Lys Arg Ala He Thr Phe He Met val val Ala lie val Phe 
225 230 235 240 

Val He cys Phe Leu Pro ser val val val Arg lie Arg He Phe Trp 
245 250 255 
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1 cys Glu val 
260 26S 27C 



Leu Leu His Thr ser Gly Thr Gin Asn cys Glu Val Tyr Arg ser Val 



Asp Leu Ala Phe Phe lie Thr Leu ser Phe Thr Tyr Met Asn ser Met 
275 280 285 

Leu Asp Pro val val Tyr Tyr Phe ser ser Pro ser Phe Pro Asn Phe 
290 295 300 

Phe ser Thr Leu lie Asn Arg cys Leu Gin Arg Lys Met Thr Gly Glu 
305 310 315 320 

Pro Asp Asn Asn Arg ser Thr ser val Glu Leu Thr Gly Asp Pro Asn 
325 330 335 

Lys Thr Arg Gly Ala Pro Glu Ala Leu Met Ala Asn ser Gly Glu Pro 
340 345 350 

Trp ser Pro ser Tyr Leu Gly Pro Thr Ser Pro 
355 360 

<210> 3 
<211> 22 
<212> DNA 
<213> Artificial 

<220> 

<223> Novel Sequence 
<400> 3 

gctggagcat tcactaggcg ag 22 

<210> 4 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 
<400> 4 

agatcctggt tcttggtgac aatg 24 

<210> 5 

<211> 1083 

<212> DNA 

<213> Mouse 

<400> 5 

atgagcaagt cagaccattt tctagtgata aacggcaaga actgctgtgt gttccgagat 60 

gaaaacatcg ccaaggtctt gccaccggtg ttggggctgg aatttgtgtt cggactcctg 120 

ggcaatggcc ttgccttgtg gattttctgt ttccacctca agtcctggaa atccagccgg 180 

attttcttgt tcaacttggc cgtggctgac tttctcctga tcatctgcct gccgttcctg 240 

acggacaact atgtccataa ctgggactgg aggttcggag gcatcccttg ccgtgtgatg 300 
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ctcttcatgt tggctatgaa ccgacagggc agcatcatct tcctcaccgt ggtggctgtg 360 

gaccgctact tccgggtggt ccatccacac cacttcttga acaagatctc caaccggacg 420 

gcggccatca tttcttgctt cttgtggggt ctcaccatcg gcctgactgt ccacctcctc 480 

tatacaaaca tgatgaccaa aaatggcgag gcatatctgt gtagcagctt cagcatctgt 540 

tacaacttca ggtggcacga tgctatgttc ctcttggaat tcttcttgcc cctggccatc 600 

atcttgttct gctcaggcag gatcatctgg agcctgaggc agagacagat ggacagacat 660 

gccaagatca agagggccat caacttcatc atggtggtgg ctattgtatt catcatttgc 720 

ttcctaccca gtgtggctgt gcgcatccgc atcttctggc ttctctacaa atataacgta 780 

cgcaactgtg acatctactc ctcggtggac ctggctttct ttaccaccct tagctttacc 840 

tacatgaaca gcatgctgga ccctgtggtc tactatttct ccagcccatc tttccccaac 900 

ttcttctcca cgtgtatcaa ccgctgcctt cgaaagaaaa cattgggtga acccgataat 960 

aaccgaagca ctagtgtgga gctcacgggg gaccccagca caaccagaag tattccaggg 1020 

gcgctaatgg ctgaccccag tgagccaggc agcccccctt atctggcttc cacatctcgt 1080 
taa 



<210> 6 

<211> 360 

<212> PRT 

<213> Mouse 

<400> 6 

Met Ser Lys Ser Asp His Phe Leu val lie Asn Gly Lys Asn Cys cys 
1 5 10 15 

Val Phe Arg Asp Glu Asn He Ala Lys val Leu Pro Pro Val Leu Glv 
20 25 30 

Leu Glu Phe Val Phe Gly Leu Leu Gly Asn Gly Leu Ala Leu Trp He 
35 40 45 

Phe Cys Phe His Leu Lys ser Trp Lys Ser Ser Arg He Phe Leu Phe 
50 55 60 

Asn Leu Ala Val Ala Asp Phe Leu Leu lie He cys Leu Pro Phe Leu 
65 70 75 80 

Thr Asp Asn Tyr Val His Asn Trp Asp Trp Arg Phe Gly Gly He Pro 
85 90 95 

cys Arg val Met Leu Phe Met Leu Ala Met Asn Arg Gin Gly ser He 
100 105 110 

He Phe Leu Thr Val val Ala val Asp Arg Tyr Phe Arg Val Val His 
115 120 I 125 
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Pro His His Phe Leu Asn Lys He Ser Asn Arg Thr Ala Ala He He 
•••jO 135 140 

Ser Cys Phe Leu Trp cly Leu Thr He Gly Leu Thr Val His Leu Leu 
J-SO 155 iQQ 

Tyr Thr Asn Met Met Thr Lys Asn Gly Glu Ala Tyr Leu cys ser Ser 
loS 170 175 

Phe ser He cys Tyr Asn Phe Arg Trp His Asp Ala Met Phe Leu Leu 
180 185 190 

Glu Phe Phe Leu pro Leu Ala He He Leu Phe Cys ser Gly Arg He 
195 200 205 

He Trp ser Leu Arg Gin Arg Gin Met Asp Arg His Ala Lys He Lys 
^lO 215 220 

Arg Ala He Asn Phe He Met val val Ala He val Phe He He cys 
225 230 235 240 

Phe Leu pro ser val Ala val Arg He Arg He Phe Trp Leu Leu Tyr 
245 250 255 

Lys Tyr Asn Val Arg Asn Cys Asp He Tyr Ser Ser val Asp Leu Ala 
260 265 270 

Phe Phe Thr Thr Leu ser phe Thr Tyr Met Asn ser Met Leu Asp Pro 
275 280 285 

Val val Tyr Tyr Phe ser ser Pro ser phe Pro Asn Phe Phe ser Thr 
290 295 300 

cys He Asn Arg cys Leu Arg Lys Lys Thr Leu Gly Glu Pro Asp Asn 
305 310 315 320 

Asn Arg ser Thr ser val Glu Leu Thr Gly Asp Pro Ser Thr Thr Arq 
325 330 335 

ser He Pro Gly Ala Leu Met Ala Asp pro ser Glu Pro Gly ser Pro 
340 345 350 

Pro Tyr Leu Ala Ser Thr ser Arg" 
355 366 

<210> 7 
<211> 1086 
<212> DNA 
<213> Rat 

<400> 7 

atgagcaagt cagaccattt tctagtgata aacggcaaga actgctgtgt gttccgagat 60 
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gaaaacatcg ccaaggtcct gccgccggtg ttggggctgg agtttgtgtt tggactcctg 120 

ggtaatggcc ttgccttgtg gatcttctgt ttccatctca aatcctggaa atccagccgg 180 

attttcttgt tcaacctggc cgtggctgac tttctcctga tcatttgctt gccgttcttg 240 

acggacaact atgtccagaa ctgggactgg aggttcggga gcatcccctg ccgcgtgatg 300 

ctcttcatgt tggccatgaa ccgacagggc agcatcatct tcctcacggt ggtggctgtg 360 

gacaggtact tcagggtggt ccacccgcac cacttcctga acaagatctc caaccggacg 420 

gcggccatca tctcttgctt cctgtggggc atcaccatcg ggcctggaca gtccaccttc 480 

ctctacacgg acatgatgac ccgaaacggc gatgcaaacc tgtgcagcag ttttagcatc 540 

tgctacactt tcaggtggca cgatgcaatg ttcctcttgg aattcttcct gcccctgggc 600 

atcatcctgt tctgctctgg caggatcatt tggagcctaa ggcagagaca gatggacagg 660 

cacgtcaaga tcaagagggc catcaacttc atcatggtgg ttgccattgt gtttgtcatc 720 

tgcttcctgc ccagtgtggc cgtgaggatc cgcatcttct ggctcctcta caaacacaac 780 

gtgaggaact gtgacatcta ctcctctgtg gacttggcct tcttcaccac ccttagcttt 840 

acctacatga acagcatgct cgacccggtg gtctactatt tctccagccc atctttcccc 900 

aacttcttct ccacgtgcat caaccgttgc cttcgaagga aaaccttggg cgaaccagat 960 

aataaccgga gcacgagtgt ggagctcacg ggggacccca gcacaatcag aagtattcca 1020 

ggggcattaa tgactgaccc cagtgagcca ggcagccccc cttatctggc ttccacatct 1080 

cgttaa 1086 

<210> 8 

<211> 361 

<212> PRT 

<213> Rat 

<400> 8 

Met Ser Lys Ser Asp His Phe Leu Val lie Asn Gly Lys Asn Cys Cys 
1 5 10 15 

Val Phe Arg Asp Glu Asn lie Ala Lys Val Leu Pro Pro val Leu Gly 
20 25 30 

Leu Glu Phe Val Phe Gly Leu Leu Gly Asn Gly Leu Ala Leu Trp He 
35 40 45 

Phe Cys Phe His Leu Lys Ser Trp Lys Ser ser Arg He Phe Leu Phe 
50 55 60 

Asn Leu Ala Val Ala Asp Phe Leu Leu l1e lie Cys Leu Pro Phe Leu 
65 70 75 80 

Thr Asp Asn Tyr Val Gin Asn Trp Asp Trp Arg Phe Gly ser lie Pro 
85 90 95 
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Cys Arg Val Met Leu Phe Met Leu Ala Met Asn Arg Gin Gly Ser He 
100 105 110 

He Phe Leu Thr val Val Ala val Asp Arg ryr Phe Arg val val His 
lis 120 125 

Pro His His Phe Leu Asn Lys He ser Asn Arg Thr Ala Ala He He 
130 135 140 

Ser cys Phe Leu Trp Gly He Thr He Gly Pro Gly Gin Ser Thr Phe 
150 155 160 

Leu Tyr Thr Asp Met Met Thr Arg Asn Gly Asp Ala Asn Leu cys Ser 
165 170 175 

ser Phe ser He Cys Tyr Thr Phe Arg Trp His Asp Ala Met Phe Leu 
loO 185 190 

Leu Glu Phe Phe Leu Pro Leu Gly He He Leu Phe Cys ser Glv Ara 
195 200 205 

•^^^ il^ '■"''P ^"'S Gin Arg Gin Met Asp Arg His Val Lys lie 

210 215 220 



Lys Arg Ala He Asn Phe He Met val val Ala He Val Phe val He 
225 230 235 240 

cys Phe Leu Pro Ser val Ala val Arg He Arg He Phe Trp Leu Leu 
245 250 255 

Tyr Lys His Asn Val Arg Asn cys Asp He Tyr Ser Ser Val Asp Leu 
260 265 270 

Ala Phe Phe Thr Thr Leu ser Phe Thr Tyr Met Asn ser Met Leu Asp 
275 280 285 

Pro val val Tyr lyrvPhe ser Ser Pro Ser Phe Pro Asn Phe Phe Ser 
290 295 300 

Thr cys He Asn Arg cys Leu Arg Arg Lys Thr Leu Gly Glu Pro Asp 
305 310 315 320 

Asn Asn Arg ser Thr ser val Glu Leu Thr Gly Asp Pro ser Thr He 
325 330 335 

Arg ser lie Pro Gly Ala Leu Met Thr Asp Pro ser Glu Pro Gly ser 
340 345 350 



Pro Pro Tyr Leu Ala ser Thr Ser Arg 
355 360 
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<210> 9 
<211> 30 
<212> DNA 
<213> Artificial 

<220> 

<223> Novel sequence 
<400> 9 

atgagcaagt cagaccattt tctagtgata 30 

<210> 10 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 
<400> 10 

ttatctggct tccacatctc gttaa 25 

<210> 11 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel sequence 
<400> 11 

atgagcaagt cagaccattt tctagtgata 30 

<210> 12 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 
<400> 12 

ttatctggct tccacatctc gttaa 25 

<210> 13 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 
<400> 13 

ctgatggaca actatgtgag gcgttgg 27 

<210> 14 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 
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<40Q> 14 

gctgaagctg ctgcacaaat ttgcacc 27 
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